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P.O. Box 1006
Majuro, Marshall Istand 96960
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Landscape
An Ashland Technology Archffecfure
Company

Gentlemen:

The attached Phase 2 Independent Comprehensive Work Plan Is attached for your review and
action. The Work Plan has been accomplished in accordance with the terms of the contract
between the Rongelap Atoll Local Government Council and P&D Technologies.

The Phase 2 Work Plan proposed herein identifies and proposes a process and study for
resolving outstanding health, radidogkal, environmental and socioeconomic issues relating
to the habitability of Rongelap Atoll.

The Work Plan Includes the following features:

First, it establishes a process for resolving the longstanding issues regarding the habitability
of Rongelap Atoll and for implementing the requirements of the Compact of Free Association.
The creation of a Rongelap Radiological and Heatth Study Management Committee is
recommended. It would be given the authority to oversee the operation and success of the
Phase 2 study. A distinguished group of Individuals having a broad spectrum of viewpoints
and depth of experience would be appointed to serve in thfs capacity. Itis important that
these individuals have the necessary credibility and objectivity to assure the interest of all
parties - Rongelap, the Republic of the Marshall Islands, the U.S. Department of Energy and
the U.S. Government - are dealt with fairfy and properly.

Second, the plan proposes the full use of existing DOE radbloglcal and health data collected
over the years on the Rongelap people and Rongelap Atoll (to the extent such data is made
available), and provides for its review by independent consultants, staff and the Management
Committee. We believe this will eliminate much of the uncertainty that has developed since
the DOE Bilingual Report was issued in 1982. The DOE data base will be buttressed, as
necessary, with new data and information, and will be reanalWed in the context of the new I
data. Appropriately stringent standards and criteria, as determined by the Management>
Committee, will be employed to determine risk.

Third, outstanding issues relating to disputes over various scientific approaches being
employed in determining dose will be decided by the Management Committee after through
review and analysis. We believe this will eliminate uncertainty over which approaches are
adequate to assure the health and safety of the Rongelap people upon resettlement, or
whether new approaches are desirable.

Fourth, the study will develop compJetemedical profiles and records on each member of the
Rongelap population, so that every Rongelap individual will be able to judge their risk when
resettlement comes. This survey will be useful In determining the general health of the
Rongelap population and the kinds of health problems they can expect in the coming years,
whether resettlement occurs or not.
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Ftih, the Work Plan includes an Independent plutonium and transuranic dose assessment
with particular emphasis on the impacts of these radidogical elements on infants and
children.

Sixth, the study will examine fuily the economic, environmental, and social impacts of
radiation on Rongelap Atoll and the Rongelap people and will recommend solutions to
achieve habitable standards upon resettlement.

Seventh, various options for cleanup of Rongelap Atoll will be examined. We also propose
that the plutonium mining technology employed by the U.S. Defense Nuclear Agency in the
cleanup of Johnston lsJand be tested on Rongelap Atoll to determine if it will be useful in
rr3ducingenvironmental impacts and costs of cleanup.

Finally, we believe this study will form a new basis for improved understanding and
communication between Department of Energy officials administering Marshall Island’si
programs and the Rongelap people, In the context of a truly independent, comprehensive
study, the DOE data and information can be utilized and verified to the satisfaction of thq
Rongelap people and will become the basis for credible decisions regarding resettlement
and decontamination of Rongelap Atoll.

We thank you for the opportunity to work with the Rongelap Atoll Local Government Council
in the preparation of this Work Plan report. We sincerely hope that what we have proposed
will assist the Rongeiap Atoll Local Government Council, officials of the Republic of the
Marshal Islands and-the
of the Rongelap people

United States Congress in decision-making with regard to the future
and Rongelap Atoll.

Sincerely,

w%,‘P D TEC N OGIES

(

ert . lane
Director of Technical Studies

RKL/cr
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“Habitability - Condition of premises which permits inhabitants to live free of serious
defects to health and safe~ - Black’s ~w Dictionary

L INTRODUCTION: A RONGEIAP INITIATIVE

By contract, November 21, 1988, the Rongelap Atoll Local Government directed P&D
Technologies, inc., Phoenix, Arizona, to prepare a recommended Phase 2 Work Plan for
the comprehensive and independent radiation study of Rongelap Atoll as set fotth in
Section 103(i) of Public bw 99-239 and qhe Compact of Free Association between the
Republic of the Marshall Islands and the United States Government.”

P&D Technologies is a whoily-owned subsidiaryof Ashland Technology Corporation, and
provides engineering, planning, asset management and environmental consulting
services. Robert Lane was chosen for this assignment because of his extensive
experience in formulating and conducting major investigationsand studies on compiex
governmental natural resource programs (see resume of Robert K. Ime in Appendix B),
and for his experience in Congress and the Department of the interior.

Rongeiap Atoll Locai Government Councii recognized a comprehensive work plan was
required, but did not exist. The Rongeiap Council required such a plan as did the
Government of the Marshall Islands, the U.S. Congress, and the Executive Branch of the
U.S. Government. The Rongeiap Council recognked that a document is needed that
identifies their needs and attitudes regarding the emphasis required of a Phase 2 study
and that such a document wiil become the basis for a decision on the future of
Rongelap Atoil and the Rongelap peopfe. The Rongelap Council believes that the
assumptions, data and analyses prepared by nucJear scientists may not include the
many human factors that are essential to decision-making about Rongelap. This Work
Plan recognizes the importance of previous research and assessment efforts. But it
begins from a conclusion based on a review that the DOE data and analysis is an
inadequate and incomplete basis for assuring a safe resettlement of the Rongelap
people to Rongelap Island or Rongeiap Atoll and that, as a result, the Phase 2
comprehensive study authorized by section 103(i) of the Compact for Free
Association (Pubiic Law 99-239) should be funded and commenced as soon as
possible.

HABITABILITY YARDSTICK

The key overriding objective established by section 103(i) of the Compact is the
determination of the habitability of Rongeiap. Any comprehensive study done pursuant
to the Compact should include sufficient data and anaiysis adequate to determine
habtibiiity. ‘Habitability” is defined in Black’s Law Dictiona~ as “condition of premises
which permit inhabitants to live free of serious defects to health and safety.’ This is the
definition used in preparing this Work Plan. Therefore, “habitability”beyond compliance
with radiation standards, it aiso is the condition by which life wiil be lived on a daiiy
basis once resettlement (and if necessary, cleanup of the Atoll) is accomplished. We
believe %abitabiiity” means also the ability to move freely throughout the Atoil without
artificial limitations and restrictions that if violated, increase risk to heaith.



RONGEIAP’S DIRECTIVE TO P&D TECHNOLOGIES

As part of the process leading to the dweiopment of a Phase 2 Work Plan, P&D
Technologies was directed to review, at a minimum, five primary documents that bear
directly on the Rongelap radiological and health issues. These documents are:

o The Meaning of Radiation for Those Atoiis in the
Northern Part of the Marshall islands That Were
Surveyed in 1978,” Department of Energy, Report to
the Marshaii islands (1982 DOE Report), November
1982.

0

0

0

The Rongeiap ReassessmentProject, Final Report, July
22, 1988, prepared by Dr. Henry 1. Kohn pursuant to
the Compact of Free Association.

The Compact of Free Association, Public law 99-239,
Section 103(i).

House Concurrent Resolution 395, October 21, 1988,
introduced by The Honorable Morris K Udall,
Chairman, Committee on Interior and insuiar Affairs,
House of Representatives; The Honorable Ron de
Lugo, Chairman, Subcommittee on insuiar and
international Affairs,and The Honorable George Miller.

o Nitijela of the Marshali Islands, Resolution No. 28,
November 10, 1988 supporting House Concurrent
Resolution 395.

P&D was aiso directed to consuit with a number of individuals and organizations that
have been directly invoived in various aspects of data coiiection, analysis, review or
governmental policy as it pertains to Rongeiap Atoll and the Rongeiap peopie.

in addition, Robert Lane was required to travel to the Marshaii islands and meet with
the members of the Rongeiap Atofl Local Government, the Chief Secreta~ of the
Repubiic of the Marshaii islands, and the Rongeiap people residing in Ebeye and the
island of Majato, to obtain their views on what shouid be included
Phase 2 Study Work Pian.

Specificaiiy, P&D Technologies was directd in the November
perform the foiiowing tasks:

in the comprehensive

21, 1988 contract to

(1) A detailed analysis of the scope of work required for the
Phase 2 Study, including timeliness for the implementation
and completion of said work and any phases thereof as
well as any processes and standards that should be
imposed in order to insure the integrity and credibility of
the Phase 2 Study;

i
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( 2) Recommendations on the specific categories of review to
be undertaken and completed as a part of the Phase 2
Study, including recommendations wfth respect to the
need to study and assess

(a) the radiological conditions of the land and marine
environments of the atolls of Rongelap, Ailinginae
and Rongerik,

(b) food chain and diets,

(c) cument health conditions of the Rongelap People,

(d) chromosome damage,

(e) radionuclide body burdens,

(9 matters and issues especially affecting infants
and small children, as well as

(9) any other effects that may be identified.

(3) Recommendations with respect to the individuals
and scientists (“study team”) required in order to
properly implement and complete the Phase 2
Study, including professional disciplines
necessitated, structure and operation of the study
team, administration by an independent core team
if necessa~, and identjficatlon of specific
Individuals to unde-ke the Phase 2 Study.

(4) A detailed budget for the Phase 2 Study.

P&D was also directed to consult with a number of individuals and organizations that
have been directly involved in various aspects of data collection, analysis, review or
governmental policy as it pertains to Rongeiap Atoll and the Rongelap people, and to
meet with the Rongelap peopie and various ieaders of the Marsheil Islands and
Rongelap government leaders.

HISTORICAL BACKGROUND

More than 40 years has elapsed since the United States began testing nuclear weapons
in the Marshall Islands. More than 35 years have passed since the detonation of the
Bravo test that forever changed the history of the Northern Marshali isiands and the
Rongefap people. More than three decades have passed since the Rongelap people
returned to their Atoll in 1957 having been assured by the Atomic Energy Commission
and the U.S. doctors that ail was safe. Six years ago, the Department of Energy
published its 1982 Report on the radidogical impacts of weapons testing on the
Marshail Islands.

Four years ago, with growing concern that Rongelap was no longer safe for habitation,
the Rongelap peopie abandoned Rongelap Atoll. Today, the majority of the Rongelap
people live in Ebeye on Kwajalein Atoll and on the istand of Majato 70 nautical miles
away. A smaller group resides at Majuro, the capitaf of the Marshall islands.

Since 1978 and the ensuing decade, there have been a serfes of powerfui and
significant events in the history of the Rongelap people.

3



The Department of Energy Radiation Study. in 1978, the Department of Energy
undertook a study (hereinafter referred to as the 1982 DOE Radiation Study) of radiation
in the Northern Marshaii islands. The DOE repott was completed in the Faii of 1982,
published in November, and presented to the Government of the Republic of the
Marshaii islands, representatives of the various atoiis, and the Rongeiap ieaders in
December, 1982. DOE went to Rongeiap in Aprii, 1983 to present the Reprot to the
Rongeiap people.

Nitijeia Resolution No. 25, August, 1983. Based on the disclosures contained 1982
DOE Radiation Report, Nitijeia of the Marshaii islands unanimously enacted Resolution
No. 25 which asks the U.S. Government to evacuate the Rongeiap people from
Rongeiap Atoii based upon disclosures in the 1982 DOE Report indicating that
Rongeiap Atoli is as contaminated as Bikini and Enewetak Atoiis.

Rongeiap People Evacuate Rongelap. in May, 1985, the Rongeiap people enter seif-
imposed exiie believing that their historical homdand of Rongeiap Atoii is contaminated-
-based on the contents of the 1982 DOE Radiation Report. Generating national and
international attention, the Rongeiap peopie requested that Greenpeace evacuate this
entire population from the Atoil, inciuding their houses and aii belongings to Mejato on
Kwajaiein Atoii.

Compact of Free Association Mandates Special Review of Rongeiap. in January
1988, Section 103(i) of P.L 99-239 mandates special review of the data and conclusions
contained in the 1982 DOE Radiation Report.

Republic of the Marshail isiands Contmcts for Special Study. in conformance with
the Compact of Free Association, in August of 1987, the Republic of the Marshaii
islands contracted with Dr. Henry i. Kohn, Berkeley, California to assess the adequacy
of DOE data and conclusions contained in the 1982 DOE Radiation Study.

Dr. Henty Kohn Publishes Finai Report, Rongeiap Reassessment Project, Juiy
1988. Dr. Henry Kohn, pursuant to his contract with the Republic of the Marshaii
islands, presented a ‘Preliminary Report” to the U.S. Congress, Aprii 20, 1988, and the
finai report (hereinafter referred to as the Rongeiap Reassessment Report) was issued
in Juiy, 1988. A corrected edition was published March 1, 1989.

Legislation introduced in U.S. House of Representatives caiiing for Phase 2
Comprehensive and independent Study. in October, 1988, representatives Morris K.
Udali, Ron deLugo and George Miiier introduced House Concurrent Resolution 395 to
authorize Phase 2 comprehensive radiation and heaith study.

Nitijeia of the Repubiic of the Marshall Islands Unanimously Endorses House
Concurrent Res. 395 and tails for Phase 2 comprehensive and independent study.
Resolution No. 28 aiso called upon the U.S. to proceed %vith a staged ciean-up of
Rongeiap Atoii that wiii result in the eventuai rehabilitation and resettlement of that
Atoii.”

RONGEiAP CONCERNS

Dr. Hen~ Kohn, author of the Rongeiap Reassessment Reporl concludes in the
Rongeiap Reassessment Report,

The Rongeiap People should ask themselves what further
evidence do they want, or what steps taken, to make them
feel comfofiable...

4



This Work Plan is in response to this recommendation.

The three general and overriding questions continuing to be asked by the Rongelap
peopie are:

Is Rongelap Atoll Safe?

What is the health of the Rongeiap Peopie and
would they be safe If they returned to Rongelap
Atoll? and

If Rongelap Atoll is not safe from habitation, can it
be made safe?

The Department of Energy (DOE) has mid the Rongeiap leadership and the ieaders of
RMI that the Rongelap peopie shouid ask themselves whether they are wiiling to accept
the risk and inconvenience associated with reaettiement. DOE says it is relatively safe
to return, and it suggests two options for the Rongeiap peopie: either 1) return to
Rongeiap isiand, iimit movement to other Isiands in the Atoii and iive with certain
recommended restrictionsto minimize radiation dose or 2) remain on Majato or Ebeye
or move to some other simiiar Marshaii isiand iocation. The Rongelap peopie want to
return to Rongeiap Atoll. They beiieve the Compact aiiows for other reasonable options
than those presented by DOE, hwiuding reasonable cleanup of their AtOil.

The Rongeiap peopie feei the burden of responsibility is not on them to prove that their
Atdi isn’t safe, but rather is on the U.S. Government to prove that it is. Much hope
was piaced on the Rongeiap Reassessment Report that It wouid resolve the issues and
provide a basis for decisionmaking. It did not. [n fact, significant new radiation issues
reiating to children, piutonium, unreported heaith data and disagreements between
DOE/Lawrence Livermore Laboratory and DOE/Brookhaven iAoratory surfaced that
are in need of greater examination. For this reason, the Rongelap Councii wiil no
ionger reiy on other U.S Government agencies to suggest what needs to be done to
assure its peopie that Rongelap is habitable.

Foilowing a review of the Rongeiap Reassessment Report, the Rongelap Council
deveioped a Statement of Unresolved Issues and submitted it to P&D. Many of the
issues identified in this document have been of great concern to the Rongeiap peopie
for many years and some, ilke the piutonlum issue, have emerged from the Rongelap
Reassessment Report. Therefore, as a starting point for the Work Pian, the Rongelap
peopie have deciared that the foiiowing radiation, health and related issues are
unresolved at this time:

December 12, 1988

Robert K. ime
Director of Technical Services
P&D Technologies
1702 E. Highiand, Ste. 410
Phoenix, AZ 85016

Dear Mr. i,me:

On behaif of the Rongeiap Councii, this ietter constitutes the STATEMENT
OF UNRESOLVED iSSUES regarding the radiation probiems at Rongeiap
Atoii. The Finai Report of the Rongeiap Reassessment Project (July,
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1966) has been received and reviewed, and, based upon the findings and
conclusions of that Report, the Rongelap Council has determined that:

o the data contained in the 1962 Department of Energy
Report entltfed, The Meaning of Radiation for Those
Atolls in the Northern Part of the Marshall islands That
Were Suweyed in 197S h Inadequate to fully support
the Report’s conclusions as to the habitability of
Rongelap Atoll;

o the mnciusions as to Rongelap’s habitabilitycontained
in the DOE 1962 Radiation Report are not fully
supported by the data; and

o therefore the comprehensive independent study of
Rongelap, as set forth in Title 1, Section 103(I)(2) of
the Compact of Free Association should be
immediately undertaken to fully determine the safety
and hab~bil”Ry of Rongelap Atoll.

The Rongelap people have concluded that the following generaI radiation
and related issues remain unresolved:

(1)

(2)

(3)

HEALTH OF THE RONGELAP PEOPI E UNCERTAIN.
The Rongelap people do not know the state of their
health-individually or as a community. The health
probiems experienced at Rongeiap must be, among
other things, compared with the generai Marshall
Islands population and further, a deterrninatjonmust be
made if these illnesses are radiation related. We do
not know if the radiation will poison the children of our
future generations. Without this critically important
information, a decision about resettlement cannot even
be considered.

RADIATION LEVELS THROUGHO UT THE 61 lSIANDs
9F RONGEIAP ATOLL REMAIN UNKNOWN. The
Rongelap peopie do not know either the levels of
rad”~tion throughout the Atoll, the types of radiation
contamination, or whether or not the members of the
Rongelap community can live on Rongelap Atoll
without exceeding U.S. radiation guidelines.

RONGELAP REASSESSMENTPROJE~ REVEALSFOR
FIRST TIME THAT PLUTONIUM IS IN RONGEM
~. The review directed by Dr. Kohn rev=l~
that there is plutonium in our environment and in our
bodies. The DOE has been researching the problem
since at ieast 1973, but has not informed the Rongelap
people or the individualsin question. In addition, there
is substanthi disagreement between DOE laboratories
which has not been repotied until now. As compared
wfth the lands in the Northern Hemisphere, Rongeiap
island has more than 400 times the amount of
plutonium In the soii and for other islands In the Atoli,
it is more than 4000 times. We do not understand
how Rongeiap can be safe or why DOE does not

6



recommend a cleanup program.

(4) THE FOOD AT RONGEiA P AND CONFLICTING U S
~. In the wst 15 y~m the Rong~ap WO~~
have been told to eat more imported food and not to
eat local food. We have been tdd to rely upon
Imported foods and at the same time, watched the
USDA fod program be reduced in haif. We are toid
that Rongelap is habtibie iF the food program is in
place, but the food program is due to expire in less
than two years. Despite this fact, ail DOE dose
assessments are based upon an imported food diet.
The DOE diet estimates for their studies keep
changing. This is a major area of uncertainty.

(5) fiADIATION AND THE RONGEIAP CHILDREN-
~NCERTAINIY. In his Report, Dr. Kohn was unable
to offer conclusions about the habitability of Rongelap
for children. We entered self-imposed exile because
of our fears for the Rongeiap children. it’s aimost four
years later and uncertainty stiil haunts Rongelap.

(6)

(7)

THE DOE MAP AND RADIATION CONTAMINATION AT
RONGEIAP. The most important section of the DOE
1982 Radiation Report is numerically coded, two page
map which shows that radiation at Rongelap Atoil is as
high as that at Bikini and Enewetak Atolls. Yet, the
Rongeiap peopie are toid by DOE to stay on Rongelap
and that it is safe, yet the Bikini and Enewetak peopie
were removed. This is at the heart of Rongelap’s
concern. The DOE has been asked about this
repeatedly since 1982 and the obvious contradiction
remains unexplained.

DOE USE OF AVERAGES iN ALL REPORTS AND
~. The DOE 1*2 Rad&tion Repo~ relies On
averages. We recognize that averages may be useful
indicators, but are not sufficient to determine
habitabil”~ for a community. Averages have the ability
to conceal as much as it does reveai. The Rongelap
community requires, to make an informed judgement
regarding future resettlement, complete heaith profiies
for each individual as weli as a full understanding as
of radiation Ieveis of radiation throughout the atdi.
Radiation, when being discussed at Rongelap Atoll,
should be discussed in terms of a high and low range,
not averages. Dr. Kohn calied the DOE 1982 Radiation
Report data ●meage# in his RepOtt. To impose
“averages=on the strength of an insufficientdata base
is inappropriate.

(8) THE~ ID LINES AND THE
RONGEtiP PEOPLE EXPOSED TO THE BRAVOTEST.
Both DOE and the Rongelap Reassessment Project
make projections about the amount of rad”mtionthe
Rongelap people can expect in the next 30 years if
they live on Rongelap. It is stated to be within the
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U.S. radiation dose guidelines of 5 rem/30 years.
However, more than 50 Rongelapese presently Ifvfng,
about 15% of the entire community, have already been
exposed to far more than the U.S. guideline. Returning
to Rongefap, they will only endure more radiation on
top of a near-lethal dose. We do not understand how
Rongelap can be decfared safe when a substantial
pottlon of the population is over the U.S radiation
guidefine.

(9) THE FUTURE ECONOMY OF RONGEb4P. Shouid
Rongelap be resettled, we need to be certain that our
community can eoonomlcally sunAve. We do not want
to be a welfare state and fear such Implkations. The
problems at Rongeiap have afways been stated and
ilmited to radiation. We believe that Rongeiap must be
considered in more broad terms.

There are many other specific unresolved issues. To assist your effort,
we have tried to provide you with a generai statement of the maior
unresolved radiation and radiation-reiated issues.

it is the desire of the Rongelap people to return to their historical
homeiand. However, resettlement wili orIiy be considered If Rongelap is
safe. You have been entrusted with a program of great importance to all
the Rongeiap peopie.

You wili have our fuii cooperation.

On behaif of aii the Rongelap peopie, and especially the children, we
thank you for undertaking this impotint assignment.

Sincereiy yours,

Senator Jeton Anjain

cc: Mayor Wiiiie Mwekto
Rongeiap Qwncil
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Il. ELEMENTS OF THE WORK PIAN

The elements of the Phase 2 Comprehensive Independent Work Plan fall into seven
major program areas:

1. Organization and Administration. This is a key element of the Work Plan
because ft will assure the independence and credibility of the study, the
coordination between the various research teams, the proper use of standards
and accurate and fair interpretation of data and the smooth coordination and
communication between the Government of the Republic of the Marshall Islands
and the Department of State and varfous Involved and affected U.S. government
agencies.

The administration of the study wlil be overseen by a distinguished Management
Committee (Rongefap Radidogicai and Health Study Management committee)
appointed by the President of the Republic of the Marshall Islands. The day-to-
day affairs of the study wili be handled by a staff director and 3 additional staff
housed at an office iocation on the west coast (and possibly of a one-person
office in Washington, D.C.) within easy reach of Hawaii and the Marshaii islands.

independent consultants with particular and specific expertise in various areas
wiii be employed to conduct various aspects of the study.

The timeframe for completion of the study is up to eighteen months; however,
the study shouid be compieted as quickly as possible without sacrificing
accuracy or completeness. The staff administrators of the proposed Phase 2
study wiil be asked to bear this in mind and strive to eliminate any deiays in
completion.

Budget Estimate: $1,100,000

2. Task 1(a): Preparation of Personal Medical Record Files. Obtain medicai
data and prepare medicai records for each Rongelap individual treated over the
years by Brookhaven National l.aborat~. These past records of biood
parameters, surgeries, physicai examinations, thyroid functions, etc. are impotint
for interpreting current probiems and/or predicting future problems. DOE and
Brmkhaven Nationai Laboratory cooperation Is essential to the completion of this
task. Flies wouid be combined with new files deveioped in Task 1(b) below.

Task l(b): Baseline Health Survey. The first major task wiii be a determination
of the health conditions of the Rongelap population. This study wili not be
concerned with the distinction regmfing whether certain diseases found in the
population are a direct resuit of radfation. The statistical information that wiii
result from the suwey may allow conclusions to be drawn as to whether the
Rongeiap population has a higher rate of certain types of iflneaaee than found
in other comparative populations. However, this will not b6 the primary focus
of this study. A key guiding principal wfll be that the heafth problems need to
be fuily understood and documented for the entire Rongelap population to either
give assurance to the Rongeiap people that their bodies are not unduiy affected
by the reskfual affects of radiation, or, to the contrary, to inform them of the
condition of their heaith “to ail informed family (and community) decisions
regarding resettfement.

The logistics of this survey require a team of doctors and associated personnel
to spend approximatefy one month on Iocatfon in Ebeye and Majato, and it wiii
require the full cooperation of the Rongelap Locai Government Council to assure
that every man, woman and chiid is informed and made avaiiabie for a complete
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physical examination. It will also require that the consulting team of doctors
provide afi of the necessary medical facilities and equipment on site, including
electric generators, which wiil be needed on Majato. Transportation of the team
to ati from the Marshail Islands couid be provided by the U.S. Government,
which has regular flights between Hawaii and Kwajalein Atoll, and a U.S. Navy
or Coast Guard vessel could be utilized for the trip to Majato. This would
expedite the study and substantially reduce costs. If this cannot be arranged,
charter airline services and appropriate sh!p rental wili be required (the budget
indudes costs for commercial iogistlc support, if necessary). it is anticipated
that this consultant group will be selected on the basis of a request for proposal
issued by the staff and the Management Committee.

Work Products: Health risk assessment repod for Fiongelap Population

Complete personal medical files on each Rongelap
Individual

Budget estimate: $920,000 pius $100,000 for iogistic suppoft

3. Task iii: Radioiogicai Sumey. The purpose of this sutvey will be to collect
additional soil, water, food and marine samples on ali the islands within
Rongeiap Atoll as necessary to complement and enhance the existing data base
developed by the Department of Energy and its contractors and to provide a
dear picture of the present levels of contamination of the area. This suwey wiil
inclde:

a.

b.

c.

d.

Complete review and analysis of raw data made available from DOE
and its contractors and a determination of the need for additional
sampiing and sampiing iocations.

One or more fieid trips to Rongeiap Atdi to gather additional samples.
The U.S. government’s cooperation in providing logistical ship support
to and from Rongeiap Atoii as necessary to accommodate the
consulting team of specialists wiii be necessary.

Specific attention to the need for additional data on the extent of
plutonium and other transuranic contamination of the Atoil.

incorporation of survey result into dose assessment

Work Products: Radioiogicai assessment report

Detaiied map of contaminated areas

Recommendations for decontamination and cieanup

Budget Estimate: $1,400,000 pius $200,000 for iogistic support

4. Task iV: Bioassay Sampiing, Monitoring and Diet Sunfey. The purpose of
this task is to determine the committed whale body dose of the radiation each
member the Rongeiap Community. This wiii inciude fuii review of DOE data for
each member of the exposed and control groups that have been tested and
monitored over time by the DOE. This wiii entaii extended field trips to Ebeye
and Majato and the cooperation of the Rongeiap Locai Government Councii to
assure cooperation and availability of the Rongeiap peopie. The program wili
inciude accomplishing the foiiowing subtasks:
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a. Review of Brookhaven cesium whole body count data, determination of
data adequacy for assessment purposes and identification of members
of Rongeiap community who need additional monitoring. Coordinate
with DOE to assure completion of monitoring requirements.

b. Obtain urine samples for strontium and plutonium analysis from aii
members of Rongelap population, develop sampling procedures that
assure prevention of sample contamination.

c. Coordinate with DOE Brmkhaven laborato~ in the fission track
analysis of urine samples to determine dose for Plutonium 238 and 239,
and participate as observers to assure independence of study.

d. Obtain in-situ liver samptes from exposed and residual groups for
analysis for americium and other transuranics.

e. Development of realistic mixed fod and local food diets; a competent
and nationally recognized dietitians will be required to deveiop
distribute and analyze resultsfrom diet questionnaires and to coordinate
with RMI officiais, staff and other consultants in the development of
diets that can reasonably be met on Rongeiap Atoll after resettlement
occurs. The diet consultant wili be required to spend several weeks in
the field and it is anticipated that diet information wiil be gathered as
bioassay sampling occurs to elimimte delay and to minimize cost and
confusion.

Work Products: Complete, accurate data base for dose
assessment

Acceptable diet models for use in strontium and
plutonium analysis

Repoti on radiological status of Rongelap people
prior to resettlement

Budget Estimate: $700,000

5. Task V: Dose Assessment. This element of the Phase 2 study wiil focus on
anaiysis of the radiological data for the purposes of determining the whole body
dose for the Rongeiap population (1) if resetiement occurs or (2) in the event
certain restorative actions are taken to eliminate exposure to remaining
radioisotopes on Rongelap. Data will be displayed in such a way as to develop
doses demonstrating the upper range of risks to the population, as compared
with appropriately stringent standards. This element wiil contain the following
subtasks:

a. Review and recommend to staff and Management Committee
appropriate standards.

b. Perform pathway analyses on various radioisotopes, taking into
account, exposure via air, soil, food, and water.

c. Recommend methods to the management committee for selection and
use of excretion formula for measuring plutonium dosage and obtain
their approvai of methodology.

d. Determine final 30 and 50 year dose estimates and reconcile and
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explain in final report the differences between resulting dose estimates
and those developed by DOE.

e. Clarify significance of the Bravo exposure dose received by the
exposed population and its bearing on risk to those individuals of
further radiation exposure.

f. Evaluate

Work Products:

compliance with standards.

Dose assessment for Rongelap population

.-.

Individual dose assessments

Evaluation of compliance with standards

Budget Estimate: $450,000 (includes $50,000 for cleanup consultant)

6. Task Vl: Economic and Environmental. The purpose of this element of the
study will be to develop an understanding of the economic activity that can be
expected under various resettlement and restoration alternatives. Consultants
will be required to examine the relationship between decontamination of the
Rongelap Atoll and the need to develop a basis for general economic activky
for the population. Traditional and new potentially viabJe economic activities
should be studied. One particular critical aspect of this study will be assessment
of the market problems associated with attempting to sell copra and other locally
grown and produced food and fiber to markets aware of the recent
contamination history. Another key issue for review is the need for routine
access to all the islands in the Atoll for food gathering as well as nearby
Rongerik and Ailinglnae, and the importance of vegetation
preservation/restoration during cleanup. Finally, vegetation for agriculture,
aesthetic purposes (tourism) and technological concepts for strengthening
economic prospects will be examined.

Work Products: Economic feasibility study

Evaluation of economic/employment alternatives

Development of economic guidelines for resettlement

Budget Estimate: $230,000

7. Task Vll: Sociological/Cuftural Support. The purpose of this study is to identify
cultural and lifestyle factors that have a bearing on the ability of the Rongelap
people to live within certain restrictionsthat may be imposed should resettlement
occur. Psychologicalproblems and constraints resultingfrom radiation historywill
also be assessed. In addition, sociological factors identified in this study will be
employed in the pathway analysis and dose assessment study. Subtasks include:

a. Review data developed by Peace Corps volunteers on the diets of
Infants and small children and refine, mcdy expand or continue that
program.

b. Identify sociological problems that may result from resettlement and
recommendations for reducing or eliminating problems.

c. Provide information and support to sampling, monitoring and diet
suwey team.
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Work Products: Suppoti Services

Budget Estimate: $70,000

8. Task Vlll: Recommend Decontamination and Resettlement Strategies. A
Final Report by the Management Committee to the Republic of the Marshall
lsJands and Congress (expected In late 1990 or early 1991) will recommend
appropriate actions for restoration, cleanup and resettlement of Rongelap Atoll
taking into account dose, risk and environmental/socio-economic constraints,
cost factors and current technology.

Testing of the plutonium mining method of deanup developed by the Defense
Nuclear Agency is proposed for Rongelap Island as part of the Phase 2
Comprehensive Study. it is anticipated that a small area of Rongelap kdand
would be used as a test plot. This eiement of the study would occur [n the last
two quarters and would be conducted under carefully controlled conditions by
a competent, experienced contractor. Evaluation of the results of the test will
be useful in preparing the final report of the Management Committee. The
cooperation and assistance of the Defense Nuclear Agency would be desirable.

Work Products: Final Repofi to RMI and Congress

Test Plutonium Mining Cleanup Technology
on Rongelap

Budget Estimate: $490,000

13



Ill. PHASE 2 STUDY ORGANIZATfON

The Compact of Free Association authorizes an independent study of radiological and
other issues related to the habitability of Rongelap to be performed by “a scientist or
a group of scientists”under contract with the Republic of the Marshall islands.

For many reasons the Department of Energy programs related to data collection and
analysis have little credibilitywith the Rongelap people. Further DOE research efforts will
likely be suspect as well. Therefore, an independent radldoglcal and health survey,
enhanced by other refevant studies, is necessary so that the data and the conclusions
of the data will become an acceptable basis for resettlement and restoration decision
making. Clearly, access to and use of the DOE data is essential to the success of any
Independent suwey, as is DOE assistance and involvement. But control and direction
of the study must be completely independent of DOE and Its mission-oriented

1programs.

Rongelap Radiological and Health Study Management Committee (RRHSMC)

An appropriate institutional mechanism is necessary to set policy for the study and to
make determinations on various scientific and technical issues. We recommend that
any independent study be guided by a multidisciplinary group to be called the
Rongelap Radiological and Health Study Management Committee composed of
approximately seven. Rongelap should also have a representative on the Committee
nationally-recognized and highly credible Indlvfduals who will have the trust of the
Rongelap people and the confidence of the public. This group will be charged with
seven major tasks:

1. Interviewingand hiring consultants to perform various aspects
of the study;

2. reviewing and resolving various disputes regarding technical
approaches that may arise and provide policy guidance and
direction to the study staff;

3. assuring the credibility of the data;

4. sanctioning and officiallyreporting the results of the study and
the relevance of its findings and conclusions as they pettain
to resettlement and cleanup

5. assuring the Rongelap people and the Republic of the
Marshall Islands are kept apprfsed of progress and results of
the study and its significance for them and for Rongelap Atoll;

6. providing testimony, as necessary, to appropriate
Congressional committees; and

7. cmrdinating various aspects of the study to assure efficiency
and effectiveness of the research effort. Such a group will
also resolve disputes over use of various research techniques
and will provide general guidance to the study team and their
consultants.

Consideration should be given to having Committee and staff members obtain security
clearances (ii possible) to have direct access to DOE data they will need to review.
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In the event any member finds ft necessary to resign or becomes unable to serve, the
remaining committee members, In consultation with the Rongelap Atoll Local Council
and the President of the Republic of the Marshall Islands will move to appoint a
replacement.

With the exception of any appointments who are members of the United States
Government, or any state government, or who are paid employees of the Government
of the Marshall lsJands, Committee members will be reasonably paid for their
participation, inchding reimbursement for travel and subsistence costs. COmpOnSatiOn
should be on the basis of $150 per hour, plus expenses. The commwee will meet
monthly In a location to be determined by the membership .

Staffing Considerations

The staff director will be responsible for implementing the various elements of the Phase
2 comprehensive study, for reporting to the Task Force periodically, for raising major
data collection and research method issues to the Task Force for review and decision
and for administering consulting contracts. The staff director is directly responsible for
the progress and quality of the study and shall keep the Rongelap people, their council,
RMI and appropriate Congressional committees fully informed on progress, problems,
expenditures and other study related issues worthy of their attention.

It is estimated that the study will require a full time staff director, two staff assistants
and an administrative secretary.

The staff director for the Rongelap Phase 2 study should have the following
qualifications:

o
0
0
0
0
0
0
0
0
0

Complete confidence of the Rongelap Council
Independent from DOE programs (no contract history)
Some experience in radiological issues would be desirable
Experience managing major multidisci~ined study essential
Ability to focus full-time on managing study
Experience in managing a large budget
Contract management experience
CreatNe problem solving ~pacity
Ability to commit to up to two year term
Appropriate governmental experience

In addition, up to three administrative staff will be required, to be hired by the Staff
Director after consultation and approval of the Rongelap Council and the Office of the
President of Rh.11. One staff assistant will be necessary to assist the director h
cmrdinating the various studies, assuring their timely completion and assisting in
keeping RMI, Rongelap Council, the Task Force and Congress informal of progress.
An accountant will be required to assure proper expenditure of funds, assure
conformance with budget and audit contract performance. Finally, an administrative
secreta~ will be required to assist in preparing reports, setting meetings, and preparing
correspondence.

It will be necessary for the Staff Director to obtain a security clearance and other staff
as necessary to review and utilize pertinent DOE data.
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Office Location

Administrative offices should be located in the western or southwestern United States
for easy access to Hawaii, Washington, DOE’s Las Vegas and Iawrence Livermore
offices and to the Republic of the Marshall Islands. Proximity to a major international
airport facility is essential.

Consultants

Consultants will be needed to conduct several major aspects of the phase two study as
fallows:

o Radiological data collection ●nd analysis. The Committee will
contract with a minimum of two independent scientists to accomplish
this Task. Selection criteria will include:

independence from DOE programs

credibility with the national and international nuclear
community

demonstration of knowfedge and experience in radiological
assessment and dose analysis

demonstration of concern for the health of the Rongelap
population vis a vis the scientific research oppotiunities this
project afford

expertise and knowledge in determining plutonium dosage

familiarity with whale body counting for cesium

such other requirements that the Committee may require

o Dose Assessment. Same criteria as used for radiological data
collection and analysis.

o Baseline Health Sumey of the Rongelap People. The Committee will
contract with a complete medical team to perform a full baseline health
assessment on each individual in the Rongeiap population. Criteria for
selection will include:

independence from DOE programs

corporation or multidiscidinary team of doctors capable of
spending two to three months in the Marshall lsJands

medical team include a spedalist chromosome damage and
reproductive diseases

medical team demonstrate capability of performing a full
physical and health assessment of each person in the
Rongelap community, with particular emphasis on identifying
symptoms or signs of radiation related diseases
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ability to provide all necessaty medical equipment on site in
Ebeye and Majato

demonstrated ability to communicate adequately with the
Rongelap people in their language or through an interpreter
familiar with medical terminology who can assure the
thoroughness and accuracy of patient Interviews.

o Economic Impact and land value analysis. The Committee will
contract with a firm specializing In land economics and economic
planning and development to perform this aspect of the study. The
following criieria are suggested for setection:

experience in economic development and planning in
emerging nations

proven track record in land/economic development

Decontamination strategies and costs.

Holmes and Narver Engineering, Albuquerque, New Mexico

o Transportation/island infrastructure needs.

Holmes and Narver Engineering or P&D Technologies

o Sociological and Psychological. Expertise in working with
Marshallese or Micronesia populations will be required.

Study Timeframe

The study will require
estimated timeframe for

..

approximately 18 months to complete. Various tasks are
their completion are Itemized on the following time line chart:
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T A S K S

ORGANIZATION OF STUDY

Hire core staff (RongeLap Council)

Estobiish study office

Management Committee– –Organizotionol Meeting

Management Committee/Staff orientation trip to RMI

Solicitation of consultants

Interview consultants

Select and contract with consultants

BASELINE HEALTH SURVEY

Consultant orientation

Meet with DOE/Brookhaven officials/request data

Review & computerize Brookhaven dota

Prepare Personol medical files from DOE data

Conduct examinations (Ebey & Majeto)

Computerize and correlote data

Prepare Personal medical files (DOE & New Data)

Final report to management committee

RADIOLOGICAL SURVEY

Consultant orientation

Obtain and review DOE data

Determine need for additional sompling

Determine survey field Logistics

Develop Cooperative ogreement with U.S.

for Logistical suppart

Management Committee review and approval

Soil, food, wa~er mafine sompling (RongeLop)

Sample analysis and correlation with DCIF dnto

PHASE 2

TIMELINE

COMPREHENSIVE HABITABILITY STUDY

JUNE, 1989 TO DECEMBER 1990 I
3RD OTR 4TH (2TR 1ST OTR 2ND QTR 3RD QTR 4TH QTR

1989 1989 1990 1990 lggo 1990

JUN– SEP OCT–DEC JAN-MAR APR– JUN JUL–5EP OCT– DEC

o
0
0

0

0
0
0

0

0
0
0

0 0

0 0

o

0
0
0

0

0
0 0

n n



TASKS

BIOASSAY AND DIET SURVEY

Consultant orientation

Obtain and review DOE data

Identify blood, urine and liver sampling needs

Develop diet questionnaire

Determine additional infant/child data needs

Determine Logistic needs (cooperative agreement

with U. S.)

Management Cammittee approval

Field sampling (Ebeye & Majeto)

Review of baseline health doto

Development of current and assumed diets

DOSE ASSESSMENT

SOCIOECONOMIC STUDY

Consultant orientation

Literature search/review

Field trip ta RongeLap & RMI

Interviews with RMI & RongeLap Leaders

Review of RMI economy/trends

Review af existing conditions

Identification of praducts/

services/employment needs

Identification af relegation needs

Development of future economic prospects

Final Report .to Committee

FINAL REPOf?T TO RMI AND CONGRESS

Prepare Risk Assessment

Staff draft to Management Committee

Final approval of Report

. . . .. . . . 4

3RD QTR . .-~ IST QTR 2ND QTR 3RD OTR ~Th ~-:

1989 1990 1990 1990 ‘15!12.-..

JUN– SEP ..- JAN-MAR APR– JUN JUL-SEP OCT-:E:
.:-

0

0
0

0

0
0
0

0
0 ()

0

0



IV. UNRESOLVED HEALTH, RADIATION, AND HABITABILITY ISSUES

In accordance with the provisions of the Compact of Free Association, the Work Plan
for a Phase 2 comprehensive study is specifically required to completely study
“radiation and other effects of the nuclear testing program relating to the
habitability of Rongelap Island.m

The Compact establishes %afe~ and %abltabilv as poticy goals for the Rongelap
mople. It mandates a two-part review. First, the Compact directs that radiation related
Issues be examined. Second, the act then directs that, in addition to radiation, “other
effects”from nuclear weapons testing program relating to habitability be fully considered
to assure that Congressional, Republic of the Marshall [elands, and Rongeiap decision-
makers will have a full understanding of the extent of the range of programs that will
be necessaty to achieve habitability. While “other effects’ is not defined in the statute,
one can readily assume that broader heafth, sociological and economic issues are
contemplated here, since it is presumed that any resetdement program would resettle
the Rongelap population on their atoll @ when all parties can be reasonably assured
that

o the atoll is safe for human habitation;

o an available food supply for a balanced diet is assured, at
least to the extent that such was available prior to the Bravo
blast; and

o that the livelihood and indust~ of the Rongelap people will not
be adversely impacted by remaining radidogical issues or by
limitations on the use of food or fibre due to remaining
contamination.

With these objectives in mind, the elements of the Phase 2 Work Plan discussed in this
section will propose study of outstanding radidogical, health, sociological,
psychological, economic, environmental and other factors that have a bearing on
habitability and which the Rongelap people believe are important to the resettlement of
their homeland.

BASELINE HEALTH SURVEY

One of the major concerns of the Rongelap people is the general health of the
population. Memories of the radiation effects suffered by the Rongelap people in the
early years after Bravo and fears about the future of their health and that of their
children dominate their thinking. They feel there are many unanswered questions
concerning what they can expect will happen to their bodies, the bodies of their
children and those yet unborn as a result of their contact with radiation. They worry
about cancer, leukemia, birth defects, and a myriad of other disorders that they know
are associated with exposure to radiation.

The Department of Energy, through their contractor Brookhaven National Laboratory in
Upton, New York, is statutorily responsible for the health of the exposed Rongelap
population. This program is characterized by DOE officials as a “clinical” program
which is primarily responsible for the treatment of those individuals in the Marshall
Islands who have been exposed to radiation from the U.S. nuclear weapons testing
program. we provide medical care,” said one Brookhaven official, “but we are not
providers of medical care.” A fine but, nevertheless, significant distinction. In short,
Brookhaven does not consider itself the family doctors for individuals in the Rongelap
community, but views the Four Atoll Health Program and other Marshall Islands
administered programs as exercising that responsibility. DOE is statutorily responsible
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for treating only those exposed individuals. Brookhaven doctors do not feel
comfortable characterizing the general state of health of the Rongelap people. (During

i the March, 1989 meeting between Rongelap, RMI and DOE officials, Dr. William Adams
declined to character&e Rongelap health and said Marshall Islands health authorities are
better able to answer the questions.)

Over the years DOE and its predecessor agencies (Atomic Energy Commission and the
Energy Research and Development Administration)have amassed considerable personal
heatth information on the exposed group and the Rongelap comparison group, (a group
of individuals who were not on the Rongetap Atoll at the time of the Bravo blast, but
who have vduntariiy agree to submit, as a basis for comparison, to the regular health
examinations given the exposed population). These examinations occur every 2 years.
Children and others not In the exposed or comparison groups are treated as time will
permit; however, no comprehensive effort is authorized by law nor has been made to
fully examine regularfy the entire Rongelap popufatlon.

A recent effort was made by The International Institute of Concern For Public Health to
learn more about the health conditions of the Rongelapese. In 1988, a private
physician, Dr. Brenda Caloyonnis went to the Marshall lsJands to document health
problems generally; no attempt was made to discriminate between radiological health
effects and other health problems, because it is difficult at this time to make such a
determination. This assessment looked at approximately 297 children, 113 male adults,
and 134 female adults. Urine samples were taken to reveal protein and sugar levels in
the body. Blocd tests were not done. This was not a thorough baseline health study,
but was meant to provide an indication of the general health of the population.

The study sought answers to several key questions:

1. Has the general health of the Rongelap people been
improving, deteriorating or remaining stable over the
last 35 years?

2. How would Rongelap people’s health be affected if
they moved back to Rongelap Atoll in its present
condition?

3. Is there any indication of continued residual health
damage in the Rongelap people exposed to high levels
of radiation March 1, 1954 and their offspring?

4. Is there any indication of radiation related health
problems In Rongelap people who were not in the
1954 fallout, but who Ifved on Rongelap Atoll after
1957?

The study has revealed the population is in generally poor health and there are
particularly troublesome health problems among the Rongelap children. The study
also concludes that “reproductive losses in the Rongeiap women appear radiation
related”.

In her testimony before the House Appropriations Committee, Dr. Rosalie Bertell
reported that the reconnaissance survey found each Rongelap child has an average of
1.7 major health problems. The sutvey also shows a high incidence of diabetes, gum
disease, downs syndrome and skin disorders among the general population.

Brookhaven officials disagree that the health of the Rongelap people Is worse than it
was before Bravo. They report that their data does not show a decrease in survival of
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the population as a result of radiation exposure. They argue that the likelihood of
contacting cancer is greater in the U.S. than among the Rongeiap population, and
conclude that there is no evidence of increased cancer in the population. The same
conclusion is reached with regard to birth defects and other major diseases such as
diabetes.

Yet Brookhaven doctors do not have complete health records on all the Rongelap
people and those records are not generaily available for review and analysis. (They are
considered proprietary and are available oniy at the request of the individuals).
Therefore, with the exception of the recent study done by the international Institute for
the Concern for Public Health, health statistics have not been avaiiable.

Another health issue concerns blood sampies taken by Brookhaven over the years and
what they may indicate with regard to future cancer risks. Biood samples can indicate
abnormalities in the blood, and that a review of the data is necessary to determine
whether or not there are signs of problems. The biocd tests were taken regularly by
Brookhaven each year and hand recorded, but evidently nothing was ever done with
the information and it was never computerized. Computerization of this data will
provide important information for the Rongeiap people and wiii indicate whether major
heaith probiems, such as certain forms of cancers, can be expected among the
exposed population.

The concern over the health of the Rongelap people and their children is undoubtedly
a remaining issue that requires attention at the initial stages of a Phase 2 study. No
one disagrees that a complete health record of every man, woman, and child that
intends to resettle Rongelap does not exist, although DOE says it is equipped to
perform such a task if so directed by Congress.

A baseline health survey conducted by an independent team of doctors and specialists
wiii serve two purposes. First, it will provide the Rongelap people with specific
information about the current state of their heaith and the health of their children which
may be useful in individual decisions about whether to accept any additional risk from
radiation exposure that may result from resetiement on Rongeiap Atoil. Second, a
baseline health survey wiil be usefui in determining the general health of the popuiation-
-which no one is willing or capabie of characterizing at this point. This wiii be
important data in resettlement planning, risk assessment, and, uitimateiy, clean-up
strategy for the Atoil.

Therefore, P&D Technologies recommends that:

1. A complete physical and health assessment of each man,
woman and chiid be conducted during the early atages of
the Phase 2 study by an independent team of physicians
and specialists. This health assessment should include,
among other things, the taking of blood samples to
deveiop additional chromosome and cytogenetic data on
each individual. This team should be available at Ebeye
and Majato (and, if necessa~ Majuro) for a length of time
necessary to fully examine all of the members of the
Rongelap community.

2. Blood chromosome, physical examination data, and
surgical data accumulated by Brookhaven National
Laboratories be released to the independent health
contractor as necessary for examination,
computerization and analysis.
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DOSE ASSESSMENT OF THE RONGELAP POPULATION

Until now, the Department of Energy basis for determining whether Rongelap is safe for
human habtition has been limited almost excfuslvely to an assessment of radiation
dose and the extent to which such determination is within DOE radiation standards.
The Rongefap Reassessment Project reviewed the DOE data and conclusions in an
effort to determine whether the data and conclusions coufd adequately support a
decision to resettle the Rongelap people on Rongelap Island. The reassessment did not
assess the safety or habitability of the entire Atoll or the neighboring atolls of Rongerik
or Aillnglnae, so no assessment exists on the other 60 Islands. Afso, notwithstanding
the fact that the Report concludes that Rongelap Island is safe for resettlement of the
adult population, tt identifies many areas where additional data and analyses are
needed, such as in the areas of radiation effects on infants and small children and
plutonium and transuranlc dose assessment, among others. The discussion generated
since the Reassessment Report was published has led to the emergence of several
additional unresolved issues.

P&D Technofogles’ review has identified seven major unresolved issues relating to the
dose assessment of the Rongelap people:

1. Radiation dose from cesium and strontium.

2. Diet assumptions in dose assessment.

3. “Plutonium dose.

4. Average VS. individual dose.

5. Past and future dose.

6. Child and infant dose assessment.

7. Appropriate standards and guidelines.

These Issues represent areas of significant disagreement between the Rongelap Atoll
Local Council and the Department of Energy. Some of the issues were kfentified in the
Rongelap Reassessment Report. Others have been identified during the preparation of
the Phase 2 Comprehensive Work Plan.

Wfih the exception of the issue of applicable radiation standards, the unresolved issues
involve either disagreement over assessment assumptions, dispute over methodology or
adequacy of data.

In approaching the dosimetry of the Rongelap people, scientists cannot ignore the fact
that they are deaJing with a population that has been exposed to varying degrees of
radiation. Unlike the people of Bikini and Enewetak, who were removed from their
atolls to prevent their exposure to radiation from nuclear testing, the Rongelap people
were heavily exposed in 1954 to Bravo’s fallout. Also, unlike the people of Bikini and
Enewetak, this heavily exposed population and fts decendent were relocated to their .
contaminated AtoJl in 1957 and lived, ate, worked and played in this environment for
almost three decades before abandoning it out of fear for themselves and their children.
Enewetak has been the subject of a comprehensive dean-up effort and its people have
been resettled. The clean-up of Bikini is currently underway. In both cases unexposed
populations are being resettled to decontaminated atolls. This is not to downplay the
significance of the sacrifice and hardship that the people of Bikini and Enewetak have
endured. However, it does emphasize the unique problem of Rongelap.
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Because the Rongeiap people have suffered numerous, wail-documented effects from
radiation, they are particularly sensittve to the thought of being exposed to more
radiation. Therefore, the Department of Energy released its 1962 study of the radiation
effects on the Northern Marshall Islands containing a map (see map reproduced in
Append& C) showing radiation levels at Rongeiap to be, In many instances, as high as
levels on Enewetak and Bikini (deemed too high to sustain safe habitation). Moreover
the Rongeiap people recognized that they were lMng in the midst of the higher values
shown on the map and became extremely concerned. Since then, the Rongelap
Council ami other ieaders have been attempting to obtain a dear understanding of the
effects of radiation on their people, the extent to which their Atoii needs to be
decontaminated and what shouid be done to assure the future heaith and safety of the
population if resettlement occurs.

From the day the Rongeiap peopie were removed from their atdi after Bravo and taken
for examination and treatment on Kwajaiein, the U.S. Government began to keep records
on dosage and exposure, both of the general population and on affected individuals.
The Rongeiap Reassessment Report (p.13) summarizes those initiai effects as follows:

Consistent with a whale-body dose of 190 rem (over two days),
two thirds of the Rongelap group experienced nausea, 10%
wfth vomiting and diarrhea, which cleared within three days or
so, and ali showed depressed white-blood-ceii counts (Cronkite
et ai, 1956). As a resuit of the skin dose from physical contact
wtth fallout, about 70% developed skin lesions of wideiy
varying severity after a latency period of two to three weeks.
Most of these were to heai successfully but a few deveioped
significant scarring. There were no deaths within 60 days of
exposure.

The most “significant”part of the initlai exposure produced no
immediate signs or symptoms. A haifdozen thyroid-seeking
radionuciides entered the body through faiiout~ontamination of
food and water. Over the course of the fdiowing weeks these
iodine and teliurium radionudides delivered doses that
eventually caused thyroki hypofunction and the appearance of
thyroid tumors.

According to Dr. Kohn the original dose estimates made were too low, so the extent of
thyroid disease in the population was unexpected, which resulted in a revision of the
thyroid dose, first in 1956 and later in 1964.

Therefore, thyroid difficulties were the first perceived iong-term impact on the health of
the Rongeiap people. As a resuit, many of the 65 people who suffered exposure on
the atdi from Bravo, had their thyroid glands removed.

Bravo was one of the first hydrogen bombs detonated by the U.S., in fact, the largest
of its kind. It generated a variety of radionuciides which scientistsand doctors had Iittie
or no experience in assessing their short and iong term effects on humans.

The Bravo test posed new dosimetry problems, oniy vaguely
sensed before. Owing to the gigantic energy-yieid at ground
level, great quantities of coralloid radioactive material were
generated (Hiroshima and Nagasaki had involved high air-
bursts): 142 radionuciides were involved whose radiations
and mtes of decay varied greatly, and whose eventual
effects depended on the weather conditions and the iiving
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habits of the exposed population: (Rongelap Reassessment
Report, p. 13 emphasis added)

The Bravo radioisotopes and their effects became the ultimate focus of the Brmkhaven
National Laboratory Medical Division’s Marshall Islands Medical Program (later
transferred to Brookhaven’s Safety and Environmental Protection DMsion). Brookhaven
scientistsand doctors established a periodic monitoring program in 1957 that continued
uninterrupted until last year.

Radiation Dose from Cesium and Strontium

Brookhaven National laboratory measures the amount of radionudides in the human
body at a given time in utine, and uses the data to estlrnate the body burden and, thus,
the dose. Its original focus was primarily on cesium and strontium.

Brookhaven uses equipment, called whole body counters to measure cesium
radionuclides in the human body. Measuring ceslum is of particular importance in dose
assessment since, according to the Rongelap Reassessment Report (p. 32) “itaccounts
for 95% of the dose.”

Analysis of urine samples was utilized by Brookhaven National Laboratory to determine
the strontium-go dose.

The radiological status of the Rongelap Atoll environment, on the other hand, became
the responsibility of lawrence Livermore ~bomtory in Livermore, California. bwrence
IJvermore is measuring radlonuclides in the environment and food by assuming certain
diet models. Their scientists’ primary responsibility has been to conduct radidoglcal
surveys of soil, plants, food and water which would be useful in determining the extent
of contamination on the Atoll. Unlike Brookhaven, the Llvermore scientists approached
ceslum and strontium dose assessment by attempting to determine the amount of
radiation entering the body through various pathways, such as inhalation and ingestion,
and then applying various exposure factors to calculate dose. Diet models, in which
certain assumptions were made about whet the people on Rongelap might eat, are a
critical aspect of this analysis.

Therefore, both National Laboratories have been responsible for developing dose
assessments for cesium and strontium, each using a different methodology, and both
Laboratories developed dose assessments for these radionuclides during 1978 prior to
the publication of the 1982 DOE Bilingual Radiation Repott. However, according to the
Rongelap Reassessment Report, only the Llvermore data was used in the conclusions
contained in the 1982 DOE Bilingual Report.

Through their research efforts, DOE laboratories have amassed considerable data on
individual exposure to cesium and strontium. The most recent analysis of DOE data
presented to RMI and Rongelap elected officials and their consultants at a meeting at
Lawrence Uvermore Laboratory in early March, 19S9 support their conclusions that the
expected dose from these two elements are well within the DOE radiation standards.

While the basic data and methodology used to quantify cesium and strontium exposure
are not In dispute, the assumptions made by DOE regarding diet have been questioned.
The diet model directly affects the dose estimate, and the more realistic the model, the
more accurate the dose estimates.
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3. Additional soil water and marine samples be collected on
Rngelap Atoll as necessary to ●ugment and complement
the existing DOE data base. In doing so, sufficient
collection of samples should occur on all Isfands around
the lagoon to develop parameters for cleanup and
resettlement.

4. A whole body counter be established In a permanent
location in the Marshall Islands accessible to the study
team and to the general Rongelap population to facilitate
data collection and to minimize travel difficulties.

5. Individual dosage data be correlated as closely as possible
with information obtained in baseline heafth suweys to
determine the health risk associated with resettlement of
each individual.

Diet and Dose Assessment

Understanding dietary needs is a key factor in cesium, strontium and plutonium dose
assessment. According to a document entitled “Environmental Monitoring, Research
and Dose Assessment Program” prepared by DOE in November, 1980 (hereinafter
referred to as The 1980 DOE Work Plan),

A critical parameter in the dose modefs is the average annual (or
daily) intake of local subsistence foods. The pCi intake of all
radlonuclides is directly related to the amount of contaminated food
products consumed. Therefore, it is most essential to have accurate
information on the average diet and consumption patterns at each of
the atolls (p.32).

The 1980 DOE work plan states that dietary Information developed for one atoll may not
be appropriate for another. Therefore, an assumed diet that is specific for the Rongelap
people is required.

There are two aspects of the diet problem. First, the average Rongelap diet as it exists
today must be understood. Second, certain assumptions must be made regarding the
kind of diet that can reasonably be expected for the population upon resettlement. The
nature of the diet may be directly related to the comprehensive nature of atoll
restoration and clean-up. For example, if the clean-up is limited to Rongelap Island only,
and the gathering of traditional foods from other Islands is prohibited due to
contamination levels, then imported foods will undoubtedly play a larger role in the
Rongelap diet for some time to come. However, if the entire Atoll is subject to
decontamination then some traditional foods may pfay a larger role in the diet than
would othenvise be the case.

The Rongelap Reassessment Report (p. 65) details what has been done to date to
determine the diet of the Rongelap people for purposes of radiological analysis:

The major uncertainty in estimating the dose is the diet-
no one knows exactly what it is. Two efforts have been made
to delineate It. The first by Naidu et al (1960) (BNL 51313) was
based on living experiences over the years on various Northern
Marshallese Atollsand dearly demonstrated the effects on living
patterns on It. Rongelap fefl into their B dasa, one in which
there was a low availability of local foods (excepting fish),
overpopulation, and a good supply of imported foods (supply
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boat comes regularty, say, every three weeks). Naidue et al
reported the quantities of food prepared, but emphasized that
they did not know how much was eaten. In any event, Robison
and DOE-1982 used this estimate as the maximum Ievei of
consumption for a population.

The MLSC diet was elaborated by M. Pritchard of the
Micronesia Legai Services Corporation in 1979 when he visited
the Enewetak peopie for 2.5 wwks on Utirik Atdi (Robison et
d, 1982). His diets assumed that the supply ship came
reguiarfy, making it possibie for the people to eat refativeiy
iarge amounts of imported foods rice, flwr, sugar, canned
goods, etc.), or that the ship did not come at aii. Robison
seiected the aduit femafe subgroup of the population for
calculation because its consumption was greatest. DOE-1982
took this calculation for the minimal ievei of contaminated food
consumption....

in summary, then, DOE-1982 used the Naidu type B community
diet for its dose calculations. When it wished to indicate a
range, it used both the type B community (high) and the MLSC
diet (iow)....

These two assumed diets used by DOE are specified in Appendix E, excerpted from the
Rongeiap Reassessment Report.

The Rongeiap Reassessment Report, concludes that significant errors occurred in the
1982 DOE repott in which “local food” and “mixedfood” diets were presented incorrecty.
According to the report “DOE -1982 (the Biiinguai Radiation Report) stated that the diet
on which its reported doses were based consisted oniy of iocai foods from Rongeiap
Isiand. That statement is incorrect.m Dr. Kohn went on to state that Yhe (mixed food)
diet involves the use of imported foods brought in on a regular basis by suppiy ship to
supplement iocai produce. Without such imports, the doses wouid be higher.”

To further complicate matters, the food program, on which the Rongeiap peopie
currentiy depend, expires within 18 months and their is no assurance that it wiii be
extended beyond that time by Congress. Even if it is extended, an assumed diet must
take into account the chronic tardiness of food ships and alternative foods that wouid
be consumed shouid the ships not arrive on time.

Therefore, P&D Technologies recommends that:

6. Dose assessments using both the mixed food and Iocai
food diet modeis wiil be deveioped utiiizing, where
appropriate, DOE data.

7. A determination of the current diet of the Rongeiap peopie
and reaiistic diet options keyed to various Ieveis of ciean-
up at Rongelap Isiand, Rongerik and Aiiinginae be
deveioped. if dependence upon imported food to be brought
by ship is to suppori a major eiement of the diet, then the
histoty of the frequency and reliability of these suppiies
should be taken into account, and appropriate adjustments
made. This aspect of the study shouid be done by quaiified
dietitians who can ascertain the diet needs and
expectations for the entire population, infants, chiidren and
adufts, and peopie with health-restricted diets.
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8. Determine the length of time the Rongelap population will
be expected to depend heavily upon imported food for their
diet should resettlement and clean-up occur.

9. The diet models should be subjected to appropriate
sensitivity analyses.

Plutonium Dose

One of the major Issues arising from Dr. Kohn’s reassessment study Is the concern
over exposure to plutonium and other transuranlcl elements. Prior to Dr. Kohn’s study,
the Rongelap people were not aware that there could be a risk related to levels of
plutonium on the atdi, even though DOE officiais have been studying the matter of
elevated Ieveks of plutonium in urine for almost 15 years. While PMonium was
mentioned in the 1982 DOE Report, TM Meaning of Radiation” it was not identified as
a major element for concern in the report, and plutonium was inciudecf in the
calculations for average radiation dosage the Rongeiap people could expect to absorb
over a 30 year perfod (1978-2008) of analysis.

The International Atomic Energy Agency (IAEA) has ranked pfutonium as the most
radiotoxlc element. DOE data demonstrates that soil from Rongelap Island has about
430 times the concentration of plutonium and americium than the average for the
Northern hemisphere. Islands in the northern end of the atoll, have levels of piutonium
up to 10 times higher than Rongeiap Island. Therefore, plutonium is of crucial concern
to the Rongeiap people and is critical to any complete baseline determination of
previous exposure and its implications for resettlement and clean-up.

DOE contractors are currently preparing a radiological assessment for Rongelap that
was not avaiiable at the printing of this work plan. However, during the March 8
meeting between DOE offlcids and representatives and consultants to Rongelap
Councii, some aspects of the preliminary conclusions were discussed. This presentation
indicates that considerable study and analysis has been given to the plutonium problem
in the months since the Rongefap Reassessment Report was published. In that same
interim period, consultants for the Rongelap Local Government Council have deveioped
a comprehendve analysis of the available DOE data, and a written and oral presentation
of that materiai was made by Bernd Franke to the meeting participants. No substantive
discussion occurred on the issue that was helpful in resolving the plutonium question.

The steps that are employed in estimating doses from plutonium in urine are:

o Take multiple samples from aii exposed individuals.

o ExcJucfethe possibilityof contamination from plutonium bearing
dust.

o Determine plutonium concentrations with precise method.

1 Transuranic elements are chemical elements with atomic numbers greater than that
of uranium as classified in the table of elements. Transuranic elements have an
atomic number greater than 92 and are radioactive. Piutonium-239, is a transumnic
element and has a haif-life of 24,000 years. Other transuranic eiements include
americium, curium, caiifomium and neptunium.
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0 Determine the time period during which plutonium entered the
bloodstream.

o Use excretion functions to estimate the urinary output of how
much plutonium entered the bloodstream.

o Estimate radiation doses based on estimate of plutonium intake.

Two methods that have been employed by DOE to determine the plutonlum doses in
urine, and considerable disagreement exists among U.S. Government scientists as to
which is the most reliable. The significance of the disagreement is that estimates for
daily Intake of plutonium on Rongelap vaty widely, making determl~tions of WY
burdens for plutonium very uncetiin, if not totally unreliable. According to the
Rongelap Reassessment Report,

For Rongeiap, diet and urtne methods are In frank
disagreement. The Livermore diet method finds the daily intake
of piutonium-239 to be .18 pC1/d....

On the other hand, the current analysis of urine at Brookhaven
gives the plutonlum-239 excretion values which range from less
than 1 x 10-5 to about 5 x 10-3 pCi/d. These correspond to
a range of intake from less than .07 pCi/d to about 38
pC1/day. (emphasis added)

Dr. Kohn reports that over 270 samples of urine were analyzed until work was stopped
due to lack of funds. Of these, he used data from 104 samples measurd by
Brookhaven with the fisdon track method. Sixty-two of these samples are above the
detection limit, and therefore became the focal point for evacuation.

The fisson track method, developed by Brookhaven scientists, uses a sophisticated
three step process that produces a more sensitfve determination of the levels of
plutonium In the urine than previous methods employed before. it measures the tiny
amounts of plutonium in the urine that result from intake of Piutonium into bloodstream.
However, the system is only as good in determining dose as the assumptions that are
made about the ratio of intake to excretion.

When urine analysis is empioyed to identify the plutonium dose, severai excretion
formuiae are avaiiable to scientists to determine final results. Here, as weii, there is
significfmtdisagreement over the correct approach and the resuits of the three formuiae
vary widely. These functions (for example Jones, Durbin and Moss, ali named after the
scientist that developed the formula), make difference assumptions concerning the ratio
of intake of food compared to the volume of urine excreted.

None of these functions are intended to be used for interpreting data for infants
and chiidren.

This report wili not attempt to interject into the debate or make any judgments as to
which should be used in any Phase 2 study. Untii there is a universalityrecognized
formula, the Rongelap people believe that the method should be empioyed which is the
most consewatlve from a human health risk standpoint, or which results in higher,
rather than lower, dosages.

A member of the Rongelap Reassessment Project, Bernd Franke, team concludes that
the various processes for determining plutonium dosage vary widely. In his August 16
comment on the Rongeiap Reassessment Report, in which results from the Moss
function were employed, when he observed,
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At the ve~ least, in light of the imprecision of the data, the
uncertainty of dose prediction is a factor of two. In therefore
appears that the more appropriate way to present the data
would be to indicate the range based on both, the “Moss and
the “Jones”factors. Then the range of plutonium dose would
be 0.005 rem to 5.9 rem whdebody. it is well possible that
the dose range is even larger. We will only know after
careful muitipie eampies and their thorough anaiysis and
interpretation.

Until the debate is resolved, the Rongeiap Council prefers an approach that
demonstrates the fuil range of risks that emerge from analysis of the data.

Both DOE and the Rongelap officials agree that urine sampling procedures shouid be
more thorough and mmprehensive and that more stringent sampling procdures should
be employed to prevent contamination of samples. To the extent that existing DOE data
can be useful in determining plutonium radiation doses in individuals, they shouid be
used. But if any doubt exist regarding the possibility of contamination of existing urine
samples due to improper sampling controls or faulty techniques, new urine samples
should be collected and anaiyzed in order for the plutonium exposure of each Rongeiap
individual to be recorded and understood.

DOE has indicated that it has already made improvements in its sampling technique to
prevent dust contamination, and it plans to collect new urine samples in the summer of
1989.

The plutonium issue is perhaps the most difficult issue to address in the Phase 2 Work
Plan, and the issues involved in making a plutonium dose assessment are far more
complex than we have been abie to discuss here. Cieady the Brookhaven scientists
shouid be requested to assist the Phase 2 Work Plan team, particularly in making
provisions for use of the fission tracking reactor and associated facilities. Since these
facilities are secure areas and are off iimits to the general public, special provisions wiii
be necessary for members of the study team or its consultants to obsewe while urine
samples are being tested. Nevertheless we believe it is essential that this cooperation
occur in the interest of maintaining the independence of the study and to preserve its
credibility with the Rongelap people.

Therefore, we recommend:

10. Deveiop a piutonium and transuranic research program for
Rongeiap that wiii:

o

0

0

0

0

Take muitipie urine sampies of aii previous
residents of Rongeiap Atoii.

Perform anaiysis under stringent and
independent quaiity controi.

Determine distribution of transuranics in soii at
Rongeiap Atoii.

Determine micro-distribution and particie sizes
of tmnsuranics in soii.

Evaiuate the effect of behavior of infants and
children on increased piutonium dose (crawling
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11.

12.

13.

on the ground, ingestion of soil etc.).

o Determine concentration of trsnsumnics in
prepared food.

o Evaluate potential uptake of transumnics
through wounds and skin.

o Examine the uncertainty of dose estimation
process, and develop an acceptable assessment
methodology.

The Management Commfttee rmdew excretion functions
available for determining plutonium body burden based on
levels found in urine. An excretion function that would be
reasonably conservative for the Rongelap people should be
employed.

The DOE be requested to provfde all sampling and analysis
information and assistance to the study team for its review
and assist as necessary to determine the accuracy of the
Phase 2 plutonium analysis.

The Phase 2 study team enter into an agreement with the
DOE and Brookhaven National laboret~ry to employ its
fission tracking system in conducting analysis of urine
samples for plutonium, and that appropriate procedures be
established to protect the Independent nature of the study.

Average VS. Individual Dose

Determination of the radiation dose of the Rongelap people is a key element in
determining the further risk of the population as a whale (and that of each Individual)
if resettlement on Rongelap occurs, with or without cleanup. The Rongelap people
believe that the DOE data on dose is probably adequate for some individuals as far a
iodine, ceslum, and strontium are concerned, but not for the entire potent&1
resettlement population. On the other hand, the data on plutonium dose is deemed
inadequate and inconclusive.

Further, the various presentations of the data cause concern, particularly when they are
expressed In average or mean terms, as has consistently been the case in the DOE
assessment work. The Rongelap people betieve that the risk of each resettled person
should be fully understood, so that individualswho could be at greater or unacceptable
risk can determine for themselves whether they should risk returning.

The 1980 DOE Work Plan for the Northern Marshall Islands (p. 10) indicates that some
hdiviiuals can have doses greater than the re~rted mean dose values:

The basic rationale for the current DOE environmental
monitoring research and dose assessment programs in the
Marshall Islands is to develop a rellabledata base for estimating
radidogical doses to populations on the northern atolls. This
data base also provides a basis for Information on resettlement
options at Bikini and Enewetak Atolls and provides the
necessary basic research data to allow predictions of dose
beyond one point in time.
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The data for the various parameters In the dose models are
available as a range of values; a mean value for each
pammeter is determined from the avaiiabie data. As a
resui~ the average dose calculated from the parameters wili
represent a range of doses determined by the distributionof the
data for each of the model parameters. Therefore it is
poeaibie for a person to receive a dose which exceeds the
avemge dose and for this reason it is essentiai to deveiop
monitoring and research progmms to refine the data base
for making these dose assessments (emphasis added).

The 1980 DOE Work Pian reports that dose assessment programs prior to 1968 “were
not directed toward providing an adequate data base upon which predictive dose
assessments couid be made”, and were focu~ more on matters of “general academic
interest.”Personnel monitoring, or body counting and urine bioassay analysis, had two
stated goais that stiii appiy today

1)

2)

Precise individual
assessments have ied to a determination of the avem~e “dose- of the entire
population.

providing documentation that the doses and body burdens being
received are within range after resettlement occurs, and more
importantly for our immediate purposes,

~oviding direct data on individual body burdens of Cs 137 and Sr 90
radioisotopes to assist in determining precise individual risk
associated with additional radiation exposure.

risks have not been determined for the Ronfleiatl mode, rather dose

The risk of each resettled persons shouid be fuiiy understood, so that each individual
at greater or unacceptable risk can judge whether he or she can risk returning. This
concern is of considerably greater reievance to the people of Rongelap than for either
Bikini or Enewetak populations-where both communities having been removed for their
respective Atolls have not been exposed to radiation and thus did not have individuals
aiready “at risk’.

A comprehensive approach to determining dose, focused on identifying ind~ldual
exposure, is needed to arrive at dose calculations that wiii have credibility with the
Rongelap peopie.

in the absence of such individual data, the finai ovemii dose assessments are
inadequate as a credible basis for iand use and resettlement decisions.

Therefore, we recommend that the Phase 2 study:

14. Anaiyze the existing DOE data on dose for each individual
pianning to resettie Rongeiap Atoii and initiate a renewed
testing program to effect accurate individual dose
assessments.

Past and Future Dose

The distinction between the radiation does previously received by an individual and that
which may be received in the future has been blurred in previously done whole body
dose assessments. Also, previous dose history is somewhat discounted in determining
risk. The Reassessment Report demonstrates this:
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...But what about the influence of the past? The Rongelap
residents exposed to the Bravo shot received an acute dose
of 1S0 rem in 1954; during 1957-78 they received a chronic
dose of 3 rem. My opinion is that the addition of these
past doses of something like 3 rem during the next 30
yeara will not appreciably increase detectable health and
genetic rfsks in a way that should preclude return to
Rongelap Island.

The Brmkhaven data contained in the Rongelap Reassessment Reporl shows the
average annual external exposure rate for the Rongelap people. The data provides
estimates each year for cobalt, cesium, zinc, strontium and iron radioisotopes (see
Appendix F). The data calculations begin in 1957, three years after the Bravo blast and
the year the Rongelap people were returned to their Atoll, and extends to the year
2009. Data was calculated to that point because the period for projecting the 30 year
dose accumulation in the report was from 1978 (the year of the DOE radiological suwey
was completed for inclusion In the 1982 repoti) to 2008.

There are three major concerns about the Brookhaven table and the 30 year period it
uses to predict dosage. First, the years 1954 through 1957 are omitted. While it is true
that the Rongelap people were not residing on their Atoll during this three year period,
they were there for the first three days after the Bravo Blast and received an estimated
190 rem from the initial fallout. Second, the group of adults and children that lived on
Rongelap Atoll at some point between 1957 and 1985 have some previous exposure
history that is only partially accounted for in the Brookhaven 30 year dose that begins
in 1978. Finally, plutonium and transuranic doses are not included, and they could be
a major contributor to a 30-year dose assessment.

The DOE 30 year dose estimate for the Rongelap population is complete for the
majority of the population and Is useful for a determination of the acceptability of risk.
The DOE data and analysis assumes that the exposure never occurred and that 1978-
2008 dosages were affecting an unexposed population. We recommend:

15. Individual dose assessments should fully account for all
previous radiation exposure experienced by members of the
hongeiap population-including- the initial ext)osure from the
Bravo blast. Dosage should
more realistically relate to the
as 1954-1984.

cover peric& of time that
Rongelap experience, such

Child and Infant Dose Assessment

No one can question that the United States Government has a strong commitment to
the protection of the health of children. Many Faded policies progmms and laws are
specifically aimed at protecting children from poor health and physical harm. Therefore,
it is assumed that concern for children must be an essential element in the resettlement
decision-making and the assurances contemplated in the Compact of Free Association.

The Rongelap People made the difficult decision to abandon their Atoll In 1985 primarily
over concern for the health and welfare of their children. Rongefap families are large
and there are many children. And children are likely to be affected to a much greater
degree than adults from exposure to radiation. Since there was no pertinent data on
infant and child dosage, Dr. Kohn established his own data gathering program using
Peace Corp volunteers to collect information from observations and interviews in the
homes of Rongelap families. Dr. Kohn states that “It is not claimed that these results
are definitive. Nonetheless, I believe that these data do provide the ve~ least significant
orientation to the problem”. The reports of his study have been negative, at least thus
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far. Dr. Kohn recommends that the study of diets for infants and small children be
extended.

Dr. Kohn cautioned that the lack of data on the radiological effects on infant and
children necesdtates caution in drawing conclusions about resettlement. DOE
assumptions and data are aimed at assessing risk for the average adult. Children are
more likely to come into direct contact with certain types of radioisotopes-particularly
plutonium-due to their more frequent contact wfth dirt, dust and their physical and
physldogicai processes. However, data gathering is “much more time consuming than
foreign consultants might suppose.-

In our estimation the determination of the habitability of Rongelap for children should
be the paramount consideration for decision-makers. Once that determination is made
in the affirmative, then we have something with which to work. A determination that
Rongelap is safe for adults (even if the Rongeiap People were to agree with it) in not
particularly usefui information in the absence of knowing how resefflement of famiiies
(and under what condition) wiii be affected.

Many estimates have had to be made h determining risk for chiidren upon resettlement.
Different variables must be considered in any radiological assessment. For example, Dr.
Kohn’s Peace Corps researchers compiling data on infant diet found that the length of
time a mother might breast feed could extend up to 1 year. Kohn conciudes that
during that time “a ‘safe’ mother shouid be associated with a safe baby”. However, this
may not be true if the baby is not aliowed to sit and play in the dirt and is not
othewise protected from radiological factors that couid increase risk. According to
Bernd Franke, young children play in dirt and therefore may be more susceptible to
exposure to transuranics than aduits. While playing away from their parents watchful
eye, children may eat local food that should not be consumed due to possibie
contamination from uptake in the food chain. Afso, radioisotopes entering the body have
a longer lifespan within which to affect harm. And finaily a correction factor must be
applied for children up to 10 years to adjust for smaller body size and quantity of
ingestion vs. excretion of radioisotopes.

Data availability on the impact of transuranica (piutonium-239, 240 and americium-241)
on chiidren is nonexistent, so Dr. Kohn had no choice but to estimate the impact of
these radioisotopes. His assumptions for estimates are:

(a) For ingestion, suppose that infants and children eat as much of the
transuranics as do aduits. Taking the worst case of no supply ships
for the entire years, so that oniy ioc.ally produced foods are
consumed, Uvermore now estimates an aduit intake of 1.8 pCi/d
(Ref. Robison).

This resuits in a committed effective dose equivalent of .028 rem, of which not more
than .001 wouid be received in the first year to due assumed breast feeding. An
inhalation dose is assumed as weii, which IS the same as the assumed adult exposure-
-.024 rem-which resuits in a committed whole-body dose of .009. Adding the ingestion
dose to the inhalation dose, Kohn arrives at a total transuranic dosage of .037, with no
more than .02 absorbed in the first year.

Aii this may in fact be accurate; however, the problem Is that the Rongelap people must
accept these assumptions and estimates before they are comfortable with the dosage
statistics. In iiving day to day, many uncontrdiabie variabies (differences in famiiy
customs, lifestyle, etc.) couid render the estimates useless a real determinants of infant
risk. it aiso, ignores the troublesome problem of children coming into contact with
potential hotspots if resettlement precedes dean-up, which couid make the estimates
meaningless in such cases.
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We believe the current method of estimating the dosage for chiidren simply requires too
much of a leap of faith on the part of the Rongelap people that the unassumed will not
happen. In the case of children, we should make every possible effort to take the
guesswork out of the risk assessment process. Therefore, we recommend that

16. The recommendation contained in the Rongeiap
Reassessment Report to “extend the study of infant diets
and those of small children’ be implemented.

17. A %orst case” scenario be used to determine the risk for
infants and small children and that the assumptions used
in any mdiological assessment model for children be
subjected to thorough aensitivfty analyses. Every effort
should be made to eliminate the prospect for any child
being subjected to mdiatlon unnecessarily and should
assume that Rongelap children, like other children around
the world, wiil be able to move freely and manipulate and
intemct with their environment.

18. An appropriate excretion formula be developed to anaiyze
plutonium in children.

Radiation and Cleanup Standards

The Department of Energy establishes standards for radiation exposure for indtilduals.
Since 1960 it has relied on a single consistent guidetine which has been the basis for
their radiological work in the Marshail Islands. The standards are currently in the
process of being revised and strengthened.

Compliance with the standard does not mean that a risk-free situation exists, nor that
Rongelap wiil be safe for habitation if dose estimates do not exceed standards. It
means that an individual is within an acceptable range of risks. In response to
questions posed by Congressman Ron deLugo, DOE stated that it “has quite
consistently avoided terminology using the work ‘safe’. We (DOE) avoid the term
because in current usage it has taken on the connotation of ‘risk free’, whereas it
cannot be said with certainty that even the very iow ievels at Rongeiap are completely
without risk.”

DOE officials have toid the Rongeiap people that these standards are only guidelines
and they do not mean that, if exceeded, anything drastic wili happen. They argue that
the level of risk that is acceptable is a matter of personal preference. The standards
are there to serve as guides to individuals and decisionmakers.

The DOE standard states that risk shouid not be taken unless there is a benefii derived
from the risk. if there is no benefn, then the risk shouid be reduced or eliminated, if
possible.

The standards that are still in effect today and which were aiso in effect at the time
the DOE completed its 1978 radidogicai study of Rongeiap and other Marshaii island
atoils is 500 millirem per year (0.5 rem) or 5 rem over 30 years (whole body dose).
The 1982 DOE Bilingual Report concludes that the highest average amount of radiation
people might receive in the coming 30 years (30 year dose) is 2500 millirem in any part
of the body and 3300 miilirem in just the bone marrow. Both of these vaiues were
within the DOE standard.
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There are two issues related to standards thatare unique to the Rongelap population.

First, the absence of individual dose assessments makes it impossible for individualsto
determine the risk to themselves and their families. Some individuals in the population
may not suffer much risk from resettling Rongelap in its present condition. However,
several groups within the population cannot necessarily be guided by an assessment
that is stated in highest average values. For example, about 70 members of the
Rongelap population that experienced the Bravo fallout are stiil iMng. This group was
subjected to a dose of 190 rem at the time of the blast and has been exposed to
further radiation while living on Rongelap between 1957 through 1965. DOE says the
most that this group can expect to receive on Rongeiap over the next 30 years is about
3 rem and that, in view of the excessive dose they have already received, the risk
would be relatively small. This is a difficult proposition to accept, since the question
must be asked that when an individual has already received many times a currently
acceptable iifetime dose of radiation, how can further exposure to even iow levels of
radiation be acceptable? Perhaps if individual dose assessments were deveioped and
an upper range of anticipated radiation dose were available, then an informed decision
about risk could be made by these people. However, at the present time, this
information does not exist in a form they can use.

A second issue relates to infants and mall children. The DOE standard is based on
the risk of an adult male and does not necessarily pertain to women and children.
Therefore, dose expressed in highest average values when compared to the standard
does not provide these individualsor decisionmakers with usefui information for making
decisions about risk.

The adutt female cancer risk from radiation is about 1.5 times that of the aduit male,
and for children, the risk is several times greater than for aduits. Since decisions are
pending as to whether to relocate these individualsto Rongelap Atoll, which has not yet
be subjected to cieanup, more specific numerical values relating individual dose to
appropriate standards for women and children are necessary to judge the acceptability
of the risk involved in such a decision. If these risks are unacceptable,
then cleanup will be necessary.

Generally, radiation standards are becoming more stringent. The DOE has proposed
new DOE facil”hyguidelines that wouid iimit exposure to 0.1 rem per year or 3 rem over
30 years (whole body dose). However, these standards are not currently in effect.

Other agencies have established radiation standards that are more stringent than those
empioyed by DOE. For exampie, the international Commission on Radiological
Protection (ICRP) standard is 0.1 rem per year or 3 (whale body dose) rem over a 30
year period. Also, the Environmental Protection Agency (EPA) has recentiy proposed a
new interim guidelines on doses to persons exposed to plutonium and transuranics.
EPA concludes “ that transuranic elements, especially plutonium, have been recognizd
as hazardous even in very small amounts,’ and establishes a radiation protection guide
of 100 miilirem from ail sources, within which specific doses limits for transuranics to
the lung and bone tissue are proposed.

The standard used for cleanup of plutonium at the Johnston Island miiitary facility in the
South Pacific was equivalent to the proposed EPA stardard.

There, the Defense Nuciear Agency (DNA) employed a innovative plutonium mining
technique to decontaminate the island to a standard of 100 miiiirem to protect the
military population of the Island. Since children and women are invoived in the
Rongeiap resettlement, the Johnston isJandstandard would be practicai and desirabie
as the minimum acceptable cleanup standard for Rongeiap Atoll.

36



The relationship between the results of radiological and health studies and the proposed
level and extent of decontamination are dkectly related. The greater the level of risk to
the population, the more stringent the level of clean-up required to assure habtibJe
conditions on Rongelap Atoll for the resettlement of the population.

Decontamination can involve stripping away the top level of the soil profile, removing
contaminated vegetation, or application of potassium salt, or both. The Rongelap
Reassessment Report recommends that a plan be developed “to control contamination
to the extent necessary to make the Rongefap people feel comfortable with their Atoll.”
The appropriate level of cfean-up required depends upon agreement over the extent of
risk involved in relocating the entire population. At the present time, such agreement
does not exist. In order to resolve the question of the conditions of resettlement and
the extent of cleanup required, we recommend that:

19. The most stringent radiation standards be employed in
determining the acceptable level of risk for the Rongelap
people to Rongelap Atoll, and that an appropriate risk
assessment be done to guide decisionmaking regarding
resettlement.

Decontamination can involve stripping away the top level of the soil profile, removing
contaminated vegetation, and application of potassium salt. Dr. Kohn recommends in
the Rongelap Reassessment Report that a plan be developed “to control contamination
to the extent necessary to make the Rongelap people feei comfortable with their Atoll”:

Two methods developed at BikiniAtoll might be adapted for use here - soil
removal or soil treatment with potassium salt. The plan would be a graded
one in which the northern islands would receive more treatment than
Rongelap itself...

DOE officials believe that Rongelap Island does not necessarily require clean-up before
resettlement; however they have suggested to the Rongelap people that they employ
potassium salt soil treatment on the Island to offset concerns over cesium uptake in
plants, the principal source of ingested radiation and largest contributor to DOE 30-year
dose estimates. Potassium has been found to be preferred by plants over cesium.
DOE experiments on Eneu Island in BikiniAtoll demonstrated a 90 percent reduction in
cesium uptake soon after potassium was applied. Since coral soils found on most
Marshall Islands atolls are at the margin for potassium deficiency any, this method
serves the added purpose of enriching the soil while reducing cesium exposure.

DOE now prefers soil treatment cleanup to the scraping method, which heavily impacts
island vegetation and requires years of recovery time before the effects of the
decontamination on the environment reside. Enewetak was decontaminated by scraping
the topsoil at a cost of approximately $200 million and the lack of vegetation on the
atoll today is a major negative impact of the project. Aesthetically the island is badly
scarred, few trees protect the islanders from intense heat, and the prospects for
agricultural and tourism economic development are now limited.

While potassium applications may have their place in the protection of the Rongelap
people from contamination, other more effective, less expensive options have been
successfully employed by the United States Government, and these options should be
studied for use on Rongelap Atoll.

In a paper prepared by E. T. Bramlitt of the Defense Nuclear Agency, the relative
standards for clean-up of sites in the Marshall Islands are compared with that of the
clean-up of contaminated portions of the military installation at Johnston Island (see
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Appendix G). Bramiitt’s primary concern

.

Is plutonium clean-up and to repoti on a new
iess-costly mining method of decontamination developed for the DNA Using the new
mining technology, Johnston island was decontaminated to ievels weil in excess of
those achiwed at Enevvetak and the dean-up was less destructive to vegetation.
Bramlitt afso repotis that the clean-up was accomplished at on~tenth the cost of other
clean-up methods. He conciudes:

The scope of the JA cleanup Is comparable to Enewetak
cleanup. However, based on pilot plant resutts, a ‘true soil
cleanup” at JA is expected to coat less than 10 % of that
at Enewetak.

RongelaD desires the most thorouah cleanup ~ssible at the least cost. It also expects
that ‘the- deanup standard empl~yed on hongelap Atoll wiil be no
achieved at Johnston Istand.

We recommend:

20. The DNA (Brsmlitt) plutonium mining cleanup method

iess than that

be
tested on Rongeiap Island as parl of-the Phase 2 study to
determine whether it: 1) is an effective cleanup method; 2)
wiil have less adverse impact on vegetation; and 3) will
resuft in rwiuced decontamination costs.

ECONOMIC IMPACTS

The economic impacts of radidogicai contamination of RongeJapAtoil are perhaps the
ieast understood and discussed of the various impact issues. DOE refers to the need
to study the probiem in its 1980 Marshall islands Radiological Work Plan:

The oniy cash crop for the northern Marshail Island atolls is copra.
Cesium -137 and Strontium -90 are absorbed through the root system
of the coconut trees and incorporated into the coconut meat which
can be used directly or dried. Consequently, it is essential to know
how the radionuclides are distributed in the products resulting from
processing of the copra....

The importance of copra on the economy of the Marshaii Islands,
and on the economy of Enewetak and Bikini Atoiis in particular, is of
such importance that the experiments to determine the radionuclide
distribution in copra products from the different methods should be
carried out. Only limited studies have been possible in current
programs.

No studies have been done on what the daily economic life wiii be like on Rongelap
Atoil once restoration and resettlement is accomplished. The extent to which the
Rongelap people will have a viable economy to support ‘habitabii~ is uncertain at
best. Pditicai decisionmakers need solid economic analyses to ascertain the extent to
which the Rongelap people wiil be dependent upon outside support for their livelihood
and for how long. They need sound ideas and strategies to allow for Rongeiap to
become a productive member of the Marshail islands community.

The Bravo Mast profoundly affected the basic economy of the Atoii and disrupted the
livelihood of the Rongelap people. Dependence upon focal shipments and relief has
become a fact of every day life on Majato, and may well become a fact of iife on
Rongelap after resettlement. The traditional economic activii of copra sales and the
abiiity to gather food from throughout the Atoll have ceased as traditional economic

38



activities. It may be d“flcult to reinstate these activities even with adequate clean-up
and restoration of the Islands. Also, prospects for the local consumption of shellfish is
remote wtthout CJeanup,and the ability to restore any sort of reasonable economic
activity related to the fishing indust~ is unknown. However, we can presume that
buyers of fish or shellfishfrom the Rongelap waters will be waty, if not totally reluctant,
until the area has a clean radiological bill of health.

Cfearfy, the nature of the future economy of the Northern Marshall Islands Is uncertain,
at best, and is a problem that must be addressed H resettlement of Rongelap or any
other Atoll populations is to be successful. The Republic of the Marshall Islands is a
new country with a desire for a stronger, more Independent economy for its people.
The future economies of Bikini, Enewetak, Rongelap and Utirik and other Atolls affected
by the U.S. weapons testing program will require careful planning and considerable
creativii if these areas are to ultimately become viable and productive areas of the
nation’s economy.

Some tourism and economic development Is not out of the question for Rongelap Atoll,
assuming decontamination is accomplished at levelsto reduce Rongelap’s contamination
history as a tourism deterrent. If restoration can be accomplished so that damage to
vegetation and other aspects of the natural environment and the scenic attributes of the
Atoll can be preserved, then accommodations for limited tourist facilities may be
possible If coupfed with a creative marketing approach. Even if decontamination should
adversely affect the scenic beauty of the Atoll, revegetation techrdogy used by
developers in the United States can be transferred and used on the Atoll.

Agricultural development js also a very real prospect. The Holmes and Narver
Rehabilitation and Resettlement Study, which provides a blueprint for restoration and
resettlement of the Atoll, the study presumes that a clean-up will occur which will
restore much of the traditional food gathering activities. Agriculture is expected to be a
major element of the economy

After the Rongelapese return to their Atoll, some of their subsistence
will come from foods grown in small garden plots near their homes.
Additionally, larger areas of ground will need clearing for the planting
of crops like breadfruit and pandanus....

While Holmes and Narver concedes that the means for rehabilitating each Atoll island
is undefined, they anticipate that a fertilizer treatment program may enhance the
restoration of the Atoll’s agricultural capability.

Therefore, it is of the utmost importance that the soil used for agricultural purposes be
as contamination-free as possible to provide safe produce-be it for local consumption
or export. And the preservation of topsoil is a critid concern, since without it,
agricultural activky, and for that matter, and habitabie conditions in general, will be
limited.

The eventual development of a praluctfve economic activity for the Rongelap people
is a major concern of the Rongelap Council. Habitability of the atoll is dependent upon
a clear understanding of what economic endeavors will be available to the Rongelap
people when they return. The success of rehabilitation and restoration and new
economic opportunities are needed to restore Rongelap atoll as a productive patt of the
Marshall lsJands’economy. Ultimately the success of any decontamination effort must
not only be convincing to the Rongelap people, but it must be convincing to the
general public as well. If it is not, resettlement will fall far short of habitable
circumstances the Rongelap people feel they have a right to expect from the Compact
for Free Association. Therefore, we recommend:
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21. A study of the environmental and economic impacts of
radiological contamination be performed as an eiement of
the Phase 2 Study. This study shouid address the overaii
iife on Rongeiap in a meaningful, comprehensive fashion
which considers aii aspects of the human and naturai
environment.

22. An analysis of the various economic opportunities and
constraints associated with various decontamination and
rehabilitation scenarios.

23. A reaiistic economic development etrategy/pian for Rongeiap,
Aiiinginae, and Rongerik Atoiis that minimizes dependence on
imported food and maximizes the opportunities for the Rongeiap
peopie to be economically seif-sufficient.

24. An assessment of the importance of vegetation preservation
to economic activities on the Atoii with specific attention to:
1) the potentiai for utiiizing revegetation technology
empioyed in the development industry in the United States
and its potentiai for technology transfer to the Marshaii
isiands; 2) feasibility and costs replanting mature piants
after cieanup, and 3) determination of agricultural benefits
of potassium soii treatments for cesium 137 controi.

SOCIOLOGICAL AND PSYCHOLOGiCAL iMPACTS

Any dislocated population is subject to numerous community and family stresses.
Added stress over concern for the heaith of the generai population and particularly for
the heaith of their chiidren require an understanding and appreciation of cultural and
religious factors. The Rongelap peopie tend to have iarge families and due to the limited
size of the community, intermarriage with dose relatives sometimes occurs. The various
habits and iifestyie factors of island iffe are important to accurate dose and risk
assessment. This is particularly cruciai in determining diet and radidogical impacts on
infants and smali chiidren. Finaliy, the expectations and desires of different age groups
within the population regarding resettlement requires the attention of a Phase 2 study
if a successful resettlement effort is to become reaiity.

For these reasons, a sociologist shouid be intdcateiy invoived in the study and should
assist in guiding research and data collection and participate in identifying various
sociological factors pertinent to risk assessment and relocation.

The psychological effects of repeated and continued exposure are a concern of the
Rongeiap people that has not been addressed by previous studies. A psychologist or
psychiatrist may be required on the study team to better understand these effects.

We therefore recommend:

25. The Phase 2 study team inciude a quaiified sociologist, and
psychologist as readiiy avaiiabie consultants having experience
and knowiedge of Marshail islands peopies and cultures. These
specialists wiii provide assistance in guiding data collection and
anaiyses and assure required sensitivity to cuitumi needs of the
Rongeiap peopie. They wiii aieo assist in understanding the
psychological effects of radiation exposure.
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I V. STUDY IMPLICATIONS

The Phase 2 Work Plan proposed in this report wiil resolve outstanding radiological,
health and environmental issues relative to the future habitability of Rongelap Atoll.
First, it establishes a process for resolving the longstanding issues regarding the
habitability of Rongelap Atoii and for implementing the requirements of the Compact of
Free Association. The creation of a Rongefap Radiological and Health Study
Management Committee is recommended. It would be given the authority to oversee
the operation and success of the Phase 2 study. A distinguished group of individuals
having a broad spectrum of viewpoints and depth of experience would be appointed to
serve in this capacity. It is important that these individualshave the necessary credibility
and objectivity to assure the interest of all parties - Rongeiap, the Republic of the
Marshali Istands, the U.S. Department of Energy and the U.S. Government – are dealt
with fairly and properly.

Second, the pfan proposes the full use of existing DOE radiological and health data
collected over the years on the Rongeiap peopie and Rongelap Atoii (to the extent such
data is made available), and provides for its review by independent consultants, staff
and the Management Committee. We beiieve this will eliminate much of the uncertainty
that has deveioped since the DOE Biiinguai Report was issued in 1982. The DOE data
base will be buttressed, as necessary, with new data and information, and wili be
reanalyzed in the context of the new data. Appropriately stringent standards and
criteria, as determined by the Management Committee, will be employed to determine
risk.

Third, outstanding issues reiating to disputes over various scientific approaches being
employed in determining dose will be decided by the Management Committee after
through review and analysis. We beiieve this wiil eliminate uncertainty over which
approaches are adequate to assure the health and safety of the Rongelap peopie upon
resettlement, or whether new approaches are desirable.

Fourth, the study wiil develop compiete medical profiles and records on each member
of the Rongeiap population, so that every Rongaiap individualwiil be abie to judge their
risk when resettlement comes. This survey wiii be usefui in determining the generai
health of the Rongeiap population and the kinds of heaith problems they can expect in
the coming years, whether resettlement occurs or not.

Ffih, the Work Plan inciudes an independent plutonium and transuranic dose
assessment with particular emphasis on the impacts of these radiological eiements on
infants and children.

Sixth, the study will examine fuily the economic, environmental, and social impacts of
radiation on Rongeiap Atoll and the Rongelap people and will recommend solutions to
achieve habitabfe standards upon resettlement.

Seventh, various options for cleanup of Rongelap Atoii wiil be examined. We aiso
propose that the plutonium mining technology employed by the U.S. Defense Nuclear
Agency in the cleanup of Johnston island be tested on Rongeiap Atoll to determine if
it wili be usefui in reducing environmental impacts and costs of cieanup.

Finaily, we believe this study wiil form a new basis for improved understanding and
communication between Department of Energy officials administering Marshali island’s
programs and the Rongelap people. In the context of a truiy independent,
comprehensive study, the DOE data and information can be utiiized and verified to the
satisfaction of the Rongelap people and wiil become the basis for credibie decisions
regarding resettlement and decontamination of Rongeiap Atoil.
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1.

2.

3.

4.

5.

6.

7.

8.

9.

V1. SUMMARY OF RECOMMENDATIONS

A complete physical and health assessment of each man,
woman and child be conducted during the early stages of
the Phase 2 study by an independent team of physicians
and specialists. This heatth assessment should include,
among other things, the taking of blood samples to develop
additional chromosome and cytogenetic data on each
individual. This team should be available at Ebeye and
Majato (and, if necessary Majuro) for a length of time
necessa~ to fully examine all of the membem of the
Rongelap community.

Blood chromosome, physical examination data, and surgical
data accumulated by Brookhaven National Laboratories be
released to the independent health contractor as necessary
for examination, computerization and analysis.

Additional soil water and marine samples be collected on
Rngelap Atoll as necessary to augment and complement the
existing DOE data base. In doing SO, sufficient collection
of samples should occur on all islands around the lagoon
to develop parameters for cleanup and resettlement.

A whole body counter be established in a permanent
location in the Marshall Islands accessible to the study
team and to the general Rongelap population to facilitate
data collection and to minimize travel difficulties.

Individual dosage data be comelated as closely as possible
with Information obtained in baseline health surveys to
determine the health risk associated with resettlement of
each Individual.

Dose assessments using both the mixed food and local
food diet models will be developed utilizing, where
appropriate, DOE data.

A determination of the cument diet of the Rongelap people
and realistic diet options keyed to various levels of clean-
up at Rongelap Island, Rongerik and Ailinginae be
developed. If dependence upon imported food to be brought
by ship is to support a major element of the diet, then the
histo~ of the frequency and reliability of these supplies
should be taken Into account, and appropriate adjustments
made. This aspect of the study should be done by qualified
dietitians who can ascertain the diet needs and
expectations for the entire population, infants, children and
adults, and people with health-restricted diets.

Determine the length of time the Rongelap population will
be expected to depend heavily upon imported food for their
diet should resettlement and clean-up occur.

The diet models should be subjected to appropriate
sensitivity analyses.
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10.

11.

12.

13.

14.

15.

Develop a plutonium and tmnsumnic research program for
Rongelap that will:

o

0

0

0

0

0

0

0

The

Take multiple urine samples of all previous
residents of Rongelap Atoll.

Perform analysis under stringent and
independent quality control.

Determine distribution of trsnsumnics in soil at
Rongelap Atoll.

Determine micro-distribution and particle sizes
of transursnics in soil.

Evaluate the effect of behavior of infants and
children on increased plutonlum dose (crawling
on the ground, ingestion of soil etc.).

Determine concentration of
prepared food.

Evaluate potential uptake
through wounds and skin.

Examine the uncertainty of

trsnsumnics in

of transuranics

dose estimation
process, and develop an acceptable assessment
methodology.

Management Committee review excretion functions
available f;r determining plutonium body burden based on
levels found in urine. An excretion function that would be
reasonably conservative for the Rongelap people should be
employed.

The DOE be requested to provide all sampling and analysis
Information and assistance to the study team for its review
and assist as necessaty to determine the accuracy of the
Phase 2 plutonium analysis.

The Phase 2 study team enter into an agreement with the
DOE and Brookhaven National Laboratory to employ its
fission tracking system in conducting analysis of urine
samples for plutonium, and that appropriate procedures be
established to protect the independent nature of the study.

Analyze the existing DOE data on dose for each individual
planning to resettle Rongelap Atoll and initiate a renewed
testing program to effect accumte individual dose
assessments.

Individual dose assessments should fully account for all
previous radiation exposure experienced by members of the
Rongelap population including the initial exposure from the
Bravo blast. Dosage should cover periods of time that
more realistically relate to the Rongelap experience, such
as 1954-1984.
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16. The recommendation contained in the Rongeiap
Reassessment Report to ‘extend the study of infant diets
and those of smaii chiidren’ be implemented.

17. A %orst case” scenario be used to determine the risk for
infants and smaii chiidren and that the assumptions used
in any radiological assessment modei for chiidren be
subjected to thorough sensitivity anaiysas. Every effort
shouid be made to eiiminate the prospect for any chiid
being subjected to mdiation unnecessarily and should
assume that Rongeiap chiidren, iike other chiidren around
the worid, wiii be able to move freeiy and manipulate and
interact with their environment.

18. An appropriate excretion formuia be deveioped to anaiyze
piutonium in children.

19. The most stringent mdiation standards be empioyed in
determining the acceptable ievei of risk for the Rongeiap
people to Rongeiap Atoli, and that an appropriate risk
assessment be done to guide decisionmaking regarding
resettlement.

20. The DNA (Bramiitt) piutonlum mining cleanup method be
tested on Rongeiap Isiand as part of the Phase 2 study to
determine whether it: 1) is an effective cieanup method; 2)
wiii have iess adverse impact on vegetation; and 3) wiii
result in reduced decontamination costs.

21. A study of the environmental and economic impacts of
mdiologicai contamination be performed as an eiement of
the Phase 2 Study. This study should address the overall
iife on Rongelap in a meaningful, comprehensive fashion
which considers aii aspects of the human and naturai
environment.

22. An analysis of the various economic opportunities and
constraints associated with various decontamination and
rehabilitation scenarios.

23. A reaiistic economic development strategy/pian for Rongelap,
Aiiinginae, and Rongerik Atoiis that minimizes dependence on
imported food and maximizes the opportunities for the Rongelap
peopie to be economically seif-sufficient.

24. An assessment of the importance of vegetation preservation
to economic activities on the Atoii with specific attention to:
1) the potentiai for utilizing revegetation technology
empioyed in the development industry in the United States
and its potentiai for technology transfer to the Marshaii
islands; 2) feasibility and costs replanting mature piants
after cleanup, and 3) determination of agricuitumi benefits
of potassium soii treatments for cesium 137 controi.
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25. The Phase 2 study team include ● qualified sociologist, and
psychologist as readily available consultants having experience
and knowledge of Marshall Islsnds peoples and cultures. These
specialists will provide assistance in guiding data collection and
analyses and assure requir- sensitivity to cultural needs of the
Rongelap people. They will also assist in understanding the
psychological effects of radiation exposure.
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V1l. BUDGET ESTIMATES
PHASE 2 COMPREHENSIVE STUDY

Administrative Costs
Staff/Committee/CMce
Related costs

Radiological survey (incJudeslogistical support)

Bioassay, diet survey

Dose assessment

Baseline health sutvey (includes logistical support)

Socio/economic/environmental study

Test plutonium mining cleanup technology

Contingencies (1O%)

1,100,000
450,000

1,600,000

700,000

400,000

1,020,000

300,000

490,000

560,000

TOTAL
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APPENDIX A

COMPACT OF FREE ASSOCIATION
ACT OF 1985

.

PUBLIC LAW 99-239AAN. 14, 1986 99 STAT. 1783

depatiment or agency of the Uni&d Stak or by contract with a
United States firm) shall continue to rovide special mdical

!care and logistical support thereto for t e remaining 174 mem-
bem of the population or RongeIap and Utrik who were exposed
to radiation resulting from the 1954 Uniti Stabs therme
nuclear “Bravo” *L pursuant to Public Laws 95-134 and
96-205. Such mdical careand its accompanying 10 “ tical suppofl

Yshall total $22,500,000 over the first11 years o the Gmpact.
(2) ACRICUL~tiL AND POOD ?nOC~Ms.-Notwithstanding

any other prov~lon of law, upon the request of the Government
,of the Marshall Islands, for the fkt five yearn afk the effec.
tive date of the Canpact, the President (either through an
appropriate department or agency of the United Sta& or by
contract with a UnitA S~tes firm) shall provide @chnical md
other ~iswce-

(+) ~lthout reimbu=ement, to continue the lanting and
Kagricultural ma.mtinance program on Eneweta ,

(B) without reirnb.ursement, @ continue the food ro-
~ams of the Blkm and Enewetak people describ J in
section l(d) of AtiicIe 11 of the Subsidiary Agreement for
the Implementation of ~tion 177 of the Compact and for
continual wa~rborne transpo~tion of agricultural prcd-
ucts ta Enewe@k including operatiom and maintenance of
the vessel used for such purposes.

(3) PAY~~~=.—Payrnents under this subsection shall be pro-
vided b such extent or in such a“mounta as are nece=ry for
services and other assistance provided pumuant to this subsix-
tion. It is the sense of Can~ess that after the periods of time
specified in paragraphs (1) and (2) of this subsection, consider-
ation” will be given to such additional funding for these pro
grams as maybe neces5ary.

(i) Ro~cmAP.+1) Because Rongelap w= directly aff~ted by
fallout from a 1954 United States thermonuclear ~t and because
the Rongelap people remain unconvinced that it is safe to continue
ta live on Rcngelap Island, it is the intent of t3n ess to take such
steps (if any) as may & n-essa

x
rto overcome t e effects of such

fallout on the habitability of ongelap Island, and to restore
Rongelap Island, if nec~ry, so that it can be safely inhabited.
Accordingly, it is the expectation of the Congress that the Govern-
ment cf the Marshall IsIan& shall use such pation of the fun&
specified in Article II, section l(e) of the subsidiary agreement for
the implementation of section 177 of the Compact as are nec~ry
for the purpose of contracting with a qualified scientist or oup of

r~cient~ts @ re~ew the dab COl]eC~ by the L*~partment o Energy

rc!ating to radiation !e”.”elsand other :c:c!iti~m on .Rongc!ap Is!and
resulting from the thermonuclear -t. It is the expechtion of the
Congres that the Government of the Mamhall Islands, ahr con-
sul~tion with the paple of Rongelap, shall .-lect the pafiy to
review such da@ and shall contract for such review and for submis-
sion of a report to the President of the United Sbt.es and the
Gmgress u b the results thereof.

(2) The puqmse of the review referred to in paragraph (1) of this
subsection shall be to establish Whetherthe da~ citi in support of
the conclusions as @ the habi~bility of Rongelap Island, - set fotih
in the Depafiment of Energy rewrt ●ntitled: “The Meaning of
Radiation for Those Atolls in the Northern Part of the Mamhall
Lslands That Were Sumeyd in 1978”’, dated November 1982, are

91 sm. 1159.
94 sraL 84.

Presidentof U.S.

Post, p. 1512

H-rc!ous
materials.
Gntr.scs.

Pox p. 1812,

R4pon.

Rcpm.
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99 STAT. 1784 PUBLIC IAW 99-239–JAN. 14, 1986

H~rdous
mawrials.

Anfc p. 1781

91 SLat.1159.
94 Smt.”,64.

HMsdoua
Materida.

Auf. p. 1812.

ad~uate and whether such conchasioW are fully supported by the
data. If the arty reviewing the data concludes that such conclusions

Eas ta habita ilit are folly suppoM by adequate dab, the report b
7the President o the United S~tes and the Omgress shaJJso state. If

the pafiy reviewing the data concludes that the data are inadequate
to support such conclusions as b habitability or that such conclu-
sions as to habitability are not fully supported by the data, the
Government of the Mamhall Islands shall contract with an appr~
pria~ scientist or group of scientists to unde~e a complete sumey
of radiation and other effects of the nuclear @sting pro~am relat.
ing ti the habitability of Rongelap Island. Such sums as are net.
essary for such sumey and report concerning the resul~ thereof and
as to steps needd to restare the habitability of Rongelap Island are
authorti to be made available b the Government of the Marshall
Islands.

(3J It is the intent of Congmsa that such steps (if any) = are
necessary to restore the habi~bility of Rongelap Island and return
the Rongelap peopIe to their homeland will be taken by the UnitA
S&tes in consultation with the Government of the Marshall Islancb
and, in accordance with its authority under the b“nstitution of th~
Marshall LsIan&, the Rongelap local government council.

(j) FOUR Amu HMLTH CARIEPmxtiw+l) SeMces provided by
the United States Public Health Service or any other United SQtes
agency pumuant to section l(a) of Article II of the Agreement for the
Implemen@tion of %xion 177 of the Compact (%ereaftir in this
subsection refereed ta as the “Section 177 Agreement”) shall be only
for semices ta the ~ple of the Atolls of Bikini, Enewetak,
Rongelap, and Utnk who were affected by the consequences of the
Uniwd S@~ nuclear %ting program, pursuant to the prognm
described in Public kw 9&134 and Public Law 96-205 and their
descendants (and any other pemons identified as having been so
affecti if such identification occurs in the manner describd in
stjch public laws). Nothing in this subsection shall k construed as
prejudicial to the views or policies of the Government of the Mar-
,sha.11IsIan& as to the pmona affected by the consequences of the
Uni@d Sta@a nuclear testing program.

(2) At the end of the first y- alk the effective date of the
Compact and at the end of each year thereafter, the providing
agent or agencies shaIl return @ the (lovemment of the Marshall

I/I&an s any unexpended funds ti be returned h the Fund Manager
(ss d=ribed in Atiicle I of the Section 177 Agreement) to be covered
into the Fund’ti be available for future use.

(3) The Fund Manager shall retin the funds retumdp$2;:-
Covemment of the Marshall Isiands pummnt b
this subsection, shall invest and man e such fun

%of 15 yearn atler the effective date oft e (hnpa~ shall make from
the toti amount so retained and the proceeds thereof annual
diabumementa sufficient ti continue b make payments for the
provision of health sewices as specified in paragraph (1) of this
subsection to such extent M may be provided in contrati between
the Government of the Marshall Islan& and appropriate UnitA
S~tu providem of such hdth aeMces.

(k) ENJmI tiMXUN~ ‘Thusr Fmrm-Notwithstanding any other

Lo
roviaion of law, the secrets of the Treasuxy shall =tibliah on the

%ks of the Tmaaury of the niti States a fund hai-in the status
?s ~ied in Atiicle V of the subsidia~ agreement or the im-

Yp ementation of Section 177 of the Compacq to be known u the
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APPENDIX B

EDUCATION

EXPERIENCE

ROBERT K.IANE
P&D TECHNOLOGIES

1702 E. HIGHL4ND, STE. 410
PHOENIX, ARIZONA 85016

(602) 264-3335

Bachelor of Arts in History. January, 1968. University of Arkansas,
Fayetteville.

Masters of Arts in Political Science. June, 1974. Arizona State
University, Tempe.

1988-1989. Associate Vice President & Director of Technical
Studies, P&D Technologies, Phoenix, AZ Consultant in strategic
planning/asset management of large real estate holdings. Specialist
in land exchanges with FWeral agencies e.g. Forest Service, BLM.
Coordinate selected energy environmental/public policy studies.

1987-1988. Vice President, Phelps Dodge Development Co.,
Tucson/Phoenix, AZ. Managed governmental relations and
implemented corporate strategy for exchange of 15,000 acres of
priiate, scenic, recreational/environmental propetiies for asset
enhancement.

1982-1987. Arizona State bnd Commissioner, Phoenix, AZ.
Responsible for managing and developing policy for Arizona State
Land Department. As a cabinet level state official, I supervised 150
multidisciplined professionals, administered 13,000 leases covering
9.5 million acres and revenues in excess of $6o million annually.
Implement innovative Urban Lands Act employing private-sector
concepts to increase value for state lands and initiated major
Federal/State land exchange program to trade pristine
scenic/habitat/wilderness lands for developable revenue/producing
properties. Renovated and modernized commercial leasing and
agricultural leasing and water resource programs. Also, member of
Arizona State Parks Board, Az. State Consewation Commissioner,
State Forester, and member of Az. Transmission Line Siting
Commission.

1979-1982. Deputy State bind Commissioner. Assisted the State
Land Commissioner in administering the Department (duties
described above).

1977-1979. Special Assistant to the Asst. Secretary of the Interior
for Land and Water Resources, Department of the Interior,
Washington, D.C. Water project specialist. Supervised
study/replanning of Garrison Diversion Unit, N. D., and Oahe Unit,
S.D. (including supewision of a major environmental impact
statement) and directed major congressionally-authorized study of
the Central Valley Project, California.

1975-1977, Assistant for Environment, Subcommittee on
Conservation, Energy and Natural Resources, House Government
Operations Committee, U.S. Congress, Washington, D.C. working
with GAO, investigated broad range of Federal natural resource and
energy programs for efficiency and effectiveness.
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Robert K. Lane (2)

1974-1975. Staff assistant, National Oceans Policy Study. Senate
Commerce Committee, U. S. Congress, Washington, D.C.

1972-74. Specialist in Environmental Policy, Congressional
Research Service, Libra~ of Congress, Washington, D.C.

1969-1970. Press Liaison, Senate Sergeant-at-Arms Office, U.S.
Senate, Washington, D.C.

1970. Staff, Office of Senator John L McCellan, U.S. Senate,
Washington, D.C.

1965. Student Intern, Office of Congressman Oren Harris, U.S.
House of Representatives, Washington, D.C.

MILITARY SERVICE 1967-1969. U.S. Naval Reserve. (Lieutenant. Officer Candidate
School, Newport, R.1. Naval Damage Control and Nuclear, Biological.
Chemical Warfare Defense School, Philadelphia, PA. Served aboard
USS America (CVA-66), Vietnam Veteran.

ORGANIZATION/
HONORS Board of Trustees, Arizona Nature Conservancy

Heard Museum Men’s Council
Member Emeritus and Former Vice President, Western State Land
Commissioner’s Association
Citation of Merit, December 22, 1986, Governor Bruce Babbitt,
Arizona
Former member, Governor’s Desertron Task Force
Former member, Governor’s Task Force of Recreation on Public
lands
Former member, Scottsdale, Deseti lands Protection Committee
Member, All Saints Episcopal Church, Phoenix, Arizona

MARITAL STATUS/
INTERESTS Single, one child Ethan (10). Hiking, jogging, tennis, oil painting, and

writing.
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APPENDIX D

Map excerpted from ‘The Meaning of Radiation in the Northern Part of the MarshaH Islands
that were surveyed in 1978”, Department of Energy, November, 1982, pp.8-9.
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TABLE N.11 # 2

BROOKHAVENDATA FOR lNTERNAL DOSE & EXTERNALEXPOSURE

Rmgelap Adult Cedttd Cffoetlwo Dooa Cqulralcnc,
(1)

Awarage Value -ltted bch TOSr mR/vear 2

60C0 137~ bszn ‘S r ss~e

Year

Excemal tTDoour* SAta

Ml 4.32 10.9 290

1957 19.8 199
33*B 3.97 8.44 210

1958 8.35 181
7.s6 3.64 6.31 ] 70

19s9 3.s3 164
Z. 69 3.36 ~.02 1&o

1960 i.b9 149
0.38 3.06 3.88

L:o

1961 0.63 136 2.99 100

1962 0.27 123
a ::;

2.31 90

1963 0.11 112 1.78

:;:: 3~ l:;::

80
:9~& 2.17 1.38 73

1965 1.99 1.06 66

1966 1.83 0.s2 61

1967 76.2 1.68 0.63 56

19b8 69.2
1.54 0.49 52

1969 62.9 1.41 0.38. 49

1970 57.2
L.Z9 0.29 kb

1971 $1.9 1.19 0.22 &3

1972 67.2
1.09 0.17 Al

1973 b2~9
1.00 0.13 38

197& 38.9
0.92 0.10 36

1975 m.~ O.M 0.08 35

1976 32.1 0.77 0.06 33

1977 29.2

1979
196@ 21.9

0.s5 0.02 28

L961 19.9
0.50 0.02 27

1982 19*1 0.b6 001 25

1983 16. ~ 0.62 0.01 25

19SA 16.9
0.39 AQ1 .l~ all

loss 13.s
0.36

23
1986 12.3

0.33
23

19s: 11.2
0.30

22

1~~~ 1002
0.28

21

i9159 9.22
0.2s

21

! 990 8.38
0.23

20

1991 7.61
0.21

19

1992 6.92
0.20

19

1993 6.28
0.18

1s

199~ S.71
0.16

18

1995 S*19
0.15

17
1994 4.71

o.1~
17

1997
&e~n

0.13
16

1998 3.89
0.12

16
1999 3.s3

0.11
1s

2000 3.21
0.10

1s
2001 2.92

0.009
15

2902 2.6S
0.08

1A

2003 2.41
0.06

16

2006 2.19
0.07

14

2005 1.99
?.06

16

2006 1.80

2007 1-64 0.06 H 4/0
69 2W Q.05 7

O*OS
13 =11:

2009~.ss

1 Multiply by 10
-5 to convert tO

2 Multiply by 0.7 to obtain mrem

Sv.
(whole-body)

ThisWenss@id*~. t.T. ksdc7ftbe~vm?faticrdIakato2y.
.
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9 Poster Presentations

PLUTONIUM MINING FOR CLEANUP

E. T. Bramljtt

Field Command, Dcfen~ Nuclear Agency, Khland AFB, NM 87 I I S-S000

Ab$t*-Cieanup is the mt of msking ~ cmntaminsted she relatively free of Pu so h msy be used without rsdiologial
ssfet} restrictions. Cent.sminsted ground is the focus of major clesnups. Ctesnup trsditionsllj involves determining
Pu content of soi~ digging up soil in which rsdioxtivity exceeds jjuidelin~ md relocatingexcisedsoilto a waste-
disjxml site. A]ternstive technologies hsve been tested ●t Johnston Atoil (JAL where there is ●s much as 100,000
m’ of Pu-contaminated soii. A mining pilot pisnt opersted for the first 6 mo of 1986 snd made 98% of soil tested
“cleam” from more than 40 kBq kg-’ (1000 pCi g-’) to less thsn about 500 Bq kg-’ (15 @ g-’) by concentrating
Pu 1ss2% of the soil. The pilot plant h DOWinsmiled ● the Us. Department of Energy Nevsds Test Site for
evaluating cleanup of other contaminated soiis and refining cianup dktiveness. A full-scaie cicanup pisnt hss
been programmedfor JA in 1988.

In this pqwr, previous cieanups are reviewed, and the mining ●odesvor ●t JA is detsild. “True soil clennup”
is contmsmd with the ciassial “soil reioation cianup.-

Tbe mining technology used for PSIciesnuphssbeen in use for more than ~ century, Mining for cleanup,
however, & unique. It is envisioned m being prominent for radiological and other ciesnups in the future.

INTRODUCTION

SEVERAL sites throughout the world have ~n con~m.
inated with Pu as a result of nuclear weapons tests and
accidents. The U.S. Environmental Rotection Agency
(EPA) has propo=d very stringent criteria for the usc of
Pu-contaminated sites (EPA i977; i986). The lntema-
tional Atomic Energy Agency (IAEA) ranks Pu as the
most radiotoxic clement (IAEA 1962). The public sees
Pu as dangerous. Plutonium+ontaminatcd sites exist; ac-
cidents happen. The future will rquirc Pu cicanups.

“Cleanup**is the act of making a contaminated site
relatively free of Pu so that it may IX used without radio-
logbi safety restrictions. Contaminated ground is the fo-
cus of major Pu cleanups. Cleanup traditionally involves
determining Pu content of soil, digging up soil when Pu
concentrations exceed guidelines, and rcbeating all soil
removed to a waste disposal site. A “relocation cleanup”
decontaminates the site; it does not decontaminate soil.

DISCUSSION

The volumes of soil involved in major Pu cl=nups
arc shown in rank order in Fig. 1. The Palomarcs, Spain,
and Thulc, Greenland, cleanups in the mid- 1960s rclo-
catcd soil, snow and ice to South Carolina (hngham 1970;
Ottcn 1970; Place et al. 1975). A Pu cleanup at the Rocky
Flats Plant, CO, in 1975 relocated soil to Nevada.” The
largest cleanup to date, Encwctak Atoll in 1977-1980,

● Pmonsl communication ( 1986) tith C. T. tsley,U.S.Drpsnment
ofEnerg),Rocky FlsI.s, CO 80401.

relocated soil from five islands to a single island (~fense
Nuclear Agency 1981 ). A comparable amount of Pu-con-
taminatcd soil is available for cleanup at a site on Joh n$ton
Atoll (JA). Thc site is restricted from use pending a suitable
means for cleanup.

The quantity of soil involved in a cleanup is not
solely a function of the amount of Pu released and the
area contaminated. Controlling factors include the loca-
tion of the contaminating incident, time between inciden~
and cleanup, planned use for the site, cleanup procedures
and quipmcn~ and cleanup guidelines.

Cleanup is accomplished to avoid radiation dose.
Cleanup guidelines specify doses which should not be cx-
adcd. Doses considered have ranged from the maxim urn
petmissiblc for an individual member of the public (Hczdj
1974) to less than 1% of the “public limit”’ (EPA ]977;
1986).

Using dose as a guideline for operational Pu cleanup
purposes is unsuitable because it is not directly measure-
able. operational cleanup guides arc expressedin units
related to dose, such as Pu quantity (activity or weight)
per unit area of grpund or unit mass of soil. Figure 2
shows the ranked guides used at major Pu cleanups in
equivalent units. The guides span more than three orders
of magnitude.

A trend toward more stringent guidelines suggests
that cleanups in the future will de-al with even greater
volumes of soil than those in the past. Volume-reduction
alternatives appear essential to make cleanup manageable
as well as to conserve limited radioactive waste disposal
space.
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Fig. 1. Cteanupvolumes.

Decontamination is a normal prcxx.dure for volume
reduction. Items arc washed, scrubbed, sandblasted,
steam-cleaned, scabblcd, etc., to make them clean and to
minimize the material that must be relocated to a waste-
disposal facility. Decontamination is expected for items
which arc intrinsically valuable or large and when it is
simple and effective. Although decontamination has not
been favored for soil cleanup, it has been acmmplished
on Pu-contaminated soil at JA,

The atoll was UWIin 1962 to launch nuclear devices
to high altitudes to study nucku eflects.One missile ftied
on the launch pad, and two failed shonly after lifi-ofl. In
tich instance, the deviceswere destroyed, and Pu was
dispersed.

The incidents were followedby hasty cleanups wtich
tentatively fixed contamination by paint, concrete, or
“clean” soil and left much of the atoll under radiological
controls. A more thorough cleanup was begun in 1983,
when increased mission requirements demanded more
effective use of the atoll. So far,-all contaminated structurm
have been eliminated, and wntaminatcd soil has been

Fig. 2. Cleanupguides.

consoli&ted (by rcloation) in a single radiologicalcontrol
area.

For years, small amounts of JA soil have been man-
ua!lydccxmtaminatcd:A “hot spot” is dug up and divided.
ltcrative identification and division of the ‘*hot*’half leads
eventually to a single “hot*’panicle. The panicle may be
Pu oxide too small to be seen, or a contaminated grain
of sand or fragment of missile debris. Soil without the
panicle is decontaminated.

Some JA soil has also been natumlly decontami-
nated. This is indicated by the prcscna of Pu behind webs
installed in ditches to retard soil erosion. The Pu accu-
mulations arc similar to gold placers found in stream beds.
Soil which deposits its Pu in placers is decontaminated.

In 1984, Rocky Flats Plant personnel conducted lab
oratory tests to determine if common mining methods
might be suitable for automatic decontamination of JA
soil (Kochen and Blakcdee 1986). Tests evaluated froth
flotation, ferrite mtment, attrition-smbbing. ultmsonic
treatment and @-sieving and concluded that dty-sieving
might reduce the volume of contaminated soil by 50%,
and that froth flotation could reduce the remaining con-
taminated soil by an additional 35%. In 1985, proposals
were sought for a pilot plant and demonstration mining
of Pu for cleanup. The successful proposal by the AWC
Corporation (of Las Vegas, NV) was based on selective
hindered settling. The AWC Corporation installed the
plant at JA in late 1985 and operated it until June 1986.

Figure 3 shows major features of the pilot plant. The
plant receives soil which has been assayed for Pu. Soil is
sifted of small pmicles and crushed. The sized fractions
are then combined and conveyed to a mined jig, the
h-of the plant. Water moves soil through the jig where
heavier Pu @cles art separated horn lighter soil particles
as panning separates gold from sand. Plutonium with a
small amount of soil settles at the jig bottom, while soil
with a small amount of Pu sluices over the jig top. The
“clean” soil is dewatercd, conveyed beneath an anay of
detcctom, and discharged from the plant when Pu content
is within limits. Water is recycled to the jig.

P

. ..- . . . . . —.

F% 3. Plutonium mining pilot plant.
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The mineral jig is a simple deviceused for over 100 y
to mine a variety of minerals. It may bc visualized as a
V-shaped tank of water with a bed of small metal balls
resting on a screentoward the top of one amt. A stream
of water moves soil over the bed. A synchronized dia-
phragm pump and water valve in the other arm pulse the
bcd from beneath. On the downward pump stroke, the
valve C1OSCSto cause tank water to “open” the bed and
push lighter particles higher in the stream than h~vier
particles. On the upward pump stroke, the valve opens
to add water and to keeptank water quiescent. This c.auscs
the M to “C1OSC,”with heavier particles setting below
lighter particles.

Many pulses occur before an increment of soil‘jxasscs
entirely across the bed. Each pulse leads to “hindered scp
aration” of light and heavy panicles. Eventually, Pu<n
nchcd soil passes through the spaces bctwan balls to settle
at the “V” base, and Pudeficient soil sluices from the
jig top.

The pilot plant demonstrated that Pu mining is suit-
able for soil cleanup. About 90% of the soil was clcancd
of Pu to less than about 500 Bq kg-] (15 pCi g-’) in one
pass through the plant. Plutonium concentrated in 10%
of the soil collected in the jig bottom. Comparable cleanup
was achieved when the Pu+nnchcd soil was passed
through the plant a second time; thus, overall contami-

nated soil volume reduction wasapproximately 98%.The
plant achieved design capacity of 40 m3 wk-’; approxi.
mately 600 m’ were mined throughout the project.

A full-scaleplant has been prognammcd to begin Op

crating at JA in 1988. h should be capable of processing
the entire invento~ ofcontaminatcd soil within 4 y. The
pilot plant has been repositioned at the Nevada Test Site
for additional testing on other soils and other contami-
nants.

CONCLUSIONS

Plutonium mining can successfully decontaminate
soil to givea tmc soilcleanup.The wet Pu-mining procs
dcvelo~ by the AWC Corporation of Las Vegas, NV is
inherently radiologically safe. Unlike soil rcbcation
cleanup, me soil cleanup through mining saves top soil
beneficial to plant growth, conscrvcs wastcdisposal space,
recovers Pu, and, presumably, better wisfics the site
owners, It is especially valuable for sites like JA, where
soil is Iimitcd and is imported to meet construction re-
quirements.

The scope of the JA cleanup is comparable to the
Enewetak cleanup. However, based on pilot plant results,
a “we soil cleanup” at JA is expected to cost less than
10%of that at Enewetak. There is a future for mining for
cleanup.
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